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Editorial 


Introducing the Staff 
of 
Oral Surgery, Oral Medicine, and Oral Pathology 


INCE the new JourNat is in faet an outgrowth of the ORAL SuRGERY SECTION 
of the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY, the members 
of the old editorial staff taken over by the new JouRNAL need no lengthy intro- 
duction to our former readers. It should, however, be mentioned that Hermann 
Becks, D.D.S., M.D., Professor of Dental Medicine, University of Califurnia 
Dental School, is the Representative Editor of the Seminar of Dental Medicine, 
while Hamilton B. G. Robinson, D.D.S., M.S., represents the American Academy 
of Oral Pathology. Your Editor-in-Chief is also the Editor and Representative 
of the New England Society of Oral Surgeons. The three societies have desig- 
nated this JourRNAL as their official organ for the publication of their material. 
Daniel J. Holland, Jr., D.M.D., is the Assistant Editor. He is on the staff 
of the Massachusetts General Hospital, is a Diplomate of the American Board of 
Oral Surgery, and served with the Sixth General Hospital during the war. He 
is in charge of the distribution of abstracts of the articles published by Ora 
SurGery, OraAL MeEpIcINE, AND ORAL PATHOLOGY to various medical and dental 
journals. 

The new associate editors are: 

Lester W. Burket, A.B., D.D.S., M.D., Professor of Oral Medicine of the 
University of Pennsylvania and Director of Oral Medicine, Division of the Oral 
Surgery Service at the Philadelphia General Hospital. He is also a Fellow of 
the American Academy of Oral Pathology and a member of the Academy of 
Periodontology. 

Lt. Col. Joseph L. Bernier, Chief of Dental and Pathological Section, U. S. 
Army; Secretary and Pathologist to Dental and Oral Registry, Army Institute 
of Pathology, Washington, D. C.; Secretary of American Academy of Oral 
Pathology. 

George W. Christiansen, A.B., D.D.S., M.S., Diplomate of the American 
Board of Oral Surgery, is also Chairman of the Section of Oral Surgery, Exo- 
dontia, and Anesthesia of the American Dental Association, Attending Oral 
Surgeon at the St. Mary’s Hospital, St. Joseph’s Hospital, and Deaconess Evan- 
gelical Hospital in Detroit, Michigan. During World War II he was Oral Sur- 
geon to the Navy Pier and Wesley Hospital, Chieago; Chief of Oral and Maxillo- 
Facial Surgery, National Naval Medical Center, Bethesda, Maryland; Chief of 
Oral and Maxillo-Facial Surgery, Aiea Hospital, Territory of Hawaii; and Field 
Consultant, Mid-Pacifie area. 

John H. Gunter, D.D.S., M.D., Professor of Oral Surgery, Graduate School 
of Medicine, and Professor of Dental Surgery, School of Dentistry, University 
of Pennsylvania, is also Chief of Oral Surgery and Dentistry, Philadelphia 
General Hospital and Episcopal Hospital of Philadelphia, and is Oral Surgeon 
of the American Oncologie Hospital. 
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Hamilton B. G. Robinson, D.D.S., M.S., Professor of Dentistry, College of 
Dentistry, Ohio State University, is also a member of the staff of the University 
Hospital. Formerly, he was Director of the Dental Department of Homer 
Phillips Hospital, and Chief Dentist of City Hospital, St. Louis. He is also the 
Consulting Oral Pathologist to the Ellis Fischel State Cancer Hospital. In ad- 
dition to being a Fellow and the Editor of the American Academy of Oral Pathol- 
ogy, he is the Editor of the Journal of Dental Research. 

Tsaac Schour, D.D.S., Ph.D., Se.D., Professor of Histology and Assistant 
Dean of Postgraduate Study, Dental Department, University of Illinois, is well 
known for his excellent research work and writings. 

Edward C. Stafne, D.D.S., Diplomate of the American Board of Oral Sur- 
gery, is Assistant Professor, Mayo Foundation for Medical Education and Re- 
search, Graduate School, University of Minnesota. He is a member of the Ameri- 
ean Society of Oral Surgeons and the American Academy of Oral Pathology. 

Daniel E. Ziskin, D.D.S., is Professor of Dentistry at the Columbia School 
of Dental and Oral Surgery, Columbia University. 

Thomas J. Cook, D.D.S., who is in charge of the Quarterly Review of the 
Literature, was formerly a member of the School of Dentistry, University of 
Pennsylvania, and served as Colonel in the Army of the United States in World 
War II. He is a member of the staffs of the following hospitals: the Jackson 
Memorial in Miami, Florida, the Dade County in Kendall, Florida, and is a 
Consultant in the Veterans’ Hospital, Coral Gables, Florida, and the Oliver Gen- 
eral Hospital, Augusta, Georgia. He is a Fellow of the American Association 
for the Advancement of Science and a member of the American Society of Oral 
Surgeons. 

For those readers who are not acquainted with the editorial staff taken over 
from the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY, we will 
briefly mention that : 

Alfred J. Asgis, D.D.S., Ph.D., is Assistant Professor of Oral Surgery, Lee- 
turer on Public Health, and Associate Professor of Philisophy of Dentistry, New 
York University College of Dentistry. 

Hermann Becks, D.D.S., M.D., is Professor of Dental Medicine and Chair- 
man of the Division of Dental Medicine, University of California, College of 
Dentistry; Staff Member of the George William Hooper Foundation for Med- 
ical Research; President of the Board of Directors of the Annual Seminar for 
the Study and Practice of Dental Medicine. 

LeRoy M. Ennis, D.D.S., is Clinical Professor of Oral Radiology, University 
of Pennsylvania. 

George J. Fink, D.M.D., M.S., is Clinical Instruetor of Exodontia, Tufts 
University Dental School, and Visiting Oral Surgeon, Boston City Hospital. 

Henry M. Goldman, D.M.D., is Chief of Stomatology and Dental Research, 
Beth Israel Hospital, Boston; Periodontist, Massachusetts General Hospital, 
Boston; Consultant to the Dental and Oral Pathology Registry, Army Institute 
of Pathology. 
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Colonel Roy A. Stout, D.D.S., was Senior Consultant in Maxillofacial Sur- 
gery, Professional Service Division of Chief Surgeon’s Office of European 
theatre during the war. He is now Chief of Dental Service and Chief of 
Maxillofacial Section, Valley Forge General Hospital. 

David Weisberger, D.M.D., M.D., is Associate Professor of Dental Medicine, 
Harvard University ; Stomatologist and Assistant Oral Surgeon, Massachusetts 
General Hospital. 

The consulting editors are: 

Robert H. Ivy, D.D.S., M.D., Professor of Clinical Maxillo-Facial Surgery, 
University of Pennsylvania Dental School and Professor of Plastic Surgery, 
(iraduate School of Medicine, University of Pennsylvania; Varaztad H. Kazan- 
jian, D.M.D., M.D., Professor of Plastic Surgery, Emeritus, Harvard University ; 
John W. Kemper, D.D.S., M.D., Professor of Oral Surgery and Head of Depart- 
ment of Oral Surgery, University Hospital, University of Michigan; Leroy A. 
Schall, M.D., Walter Augustus Lecompte Professor of Otology and Professor of 
Laryngology, Harvard University; Director of the Eye and Ear Infirmary, 
Boston. 

The Consulting editors who will furnish abstracts contained in the foreign 
literature of interest to the readers are: 

Paul A. Toller, U.D.S., R.C.S., Consultant Dental Surgeon to the Plastie and 
Jaw Unit, St. Albans, England, who will take eare of the literature of England. 
Prof. A. J. Arnott, D.D.S., D.D.Se., F.A.C.D., F.1.C.D., Dean of the Dental 
Department, University of Australia, Sydney, who will furnish interesting 
material from Australia. Reidar F. Sognnaes, 4.D.S. (Oslo), M.S., Ph.D. 
(Roch), Assistant Professor of Dentistry, Harvard University, who has agreed 
to cover the Seandinavian literature. Claudio Funcia Cornell, B.S., D.D.S., of 
Havana, Cuba, Consulting Oral Surgeon of the Instituto de Radium, Havana, 
and President of the Socidad de Cirugia Oral de Cuba, who will abstract articles 
from the Spanish literature. Erik P. Steinmann, Dr. med. and Dr. med. dent. 
(Ziirich), First Assistant of the Otolaryngological Department of the Medical 
Sehool of Ziirich, and Hans Miihlemann, Dr. med. dent. of the Zahnarztlichen 
Institut of the University of Ziirich who together will cover the literature of the 
Swiss- and German-speaking nations. Alexander G. Nutlay, M.D., D.D.S., of 
Halifax, Nova Seotia, a graduate of the Universities of Vienna and Rome, Dem- 
onstrator in Oral Surgery and Anesthesia at the Dental Faculty of the Dalhousie 
University, Halifax, who will take care of the Italian literature. 

Kurt H. Thoma, Editor-in-Chief. 


The Accumulation and Dissemination of Knowledge 


HIS is the inaugural issue of the new journal, ORAL SuRGERY, ORAL 
MEDICINE, AND ORAL PatHoLocy, which is the successor of the ORAL SURGERY 
Section of the AMERICAN JOURNAL OF ORTHODONTICS AND ORAL SURGERY. A 
partnership of long standing has been dissolved. Very pleasant journalistic 
associations with our confrere the orthodontist have been discontinued in order 


ee 








+ EDITORIAL 





to serve better the oral surgeon, the stomatologist, the oral pathologist, and, 
last but not least, the general dentist interested in one or all of these fields. The 
new JOURNAL will present more original papers and provide a wider scope of 
material of special interest to our group. The material will include advances 
in clinical procedures as well as information about new developments in the basic 
sciences. The latter are fundamental, since they furnish the foundation needed 
both for the thorough understanding of disease processes and the application 
of correct treatment, be it medicinal or surgical in nature. Let us not forget 
that the true art of medicine and surgery is based on a thorough concept of the 
basie medical sciences, which include anatomy, physiology, biochemistry, baec- 
teriology, pathology, and pharmacodynamics, and that the clinician depends on 
investigation and research for progress. Yet, truly, the clinic is the proving 
ground for discoveries made in the laboratories. 

Important discoveries probably rarely have been spontaneous. They are 
the result of concentrated thought, extensive experience, and careful experi- 
mentation. Since famous names of the very distant past stand out like solitary 
torches in the darkness of antiquity, we wonder whether those men have been 
geniuses who made unpremeditated discoveries, or whether they only have 
erystallized by practical application the knowledge accumulated by contem- 
poraries or other scientists who preceded them? The answer is buried in the 
dust of history. We know only that the ancients forever prayed for some 
Messiah to be born, who would initiate a golden age, advance their wisdom, 
and lift life to a higher level. Hippocrates, acknowledged as the father of 
medicine, and Aristotle, credited with founding the science of biology, may 
therefore have been scientific prodigies of ancient times. They stand out par- 
ticularly if we contrast their brilliant accomplishments with the dirth of ad- 
rancement in the unproductive and unet ightened centuries that followed. 

In more recent times, however, great men have again been produced. Such 
men were: Galileo, the astronomer who discovered the isochronism of the 
pendulum; Harvey, who discovered the circulation of blood; Newton, who dis- 
covered the law of gravity; Pasteur, who propounded the germ theory; Lister, 
who developed antiseptic surgery ; and Morton, who had the courage to use ether 
as an anesthetic and demonstrate its use publicly at the Massachusetts General 
Hospital, presenting the world with one of the greatest gifts, relief of the pain 
of surgery. While discoveries of ancient times were, as already stated. ac- 
credited to a wizard of the era as his individual accomplishment, a study of these 
more recent discoveries discloses that the more modern discoverer applied and 
incorporated the ideas of his contemporaries to his own problems. By follow- 
ing the radar beam of a scientific trend to a practical end, inevitably a scientist 
would appear who would prove, as Columbus did, that an egg could be made 
to stand on its end. This man would make use of the accumulated results pro- 
duced by lesser minds, who labored on fundamentals, to make the great dis- 
covery of the century. 

Pasteur, who first studied the fermentation of aleoholic beverages, before 
investigating the cause of disease, had the benefit of discoveries made by pred- 
ecessors. Bassi, in 1935, found that a disease of the silk worms was caused by a 
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parasite, which could be killed by certain substances. Being a man of keen 
vision, he deducted that other contagious diseases, such as smallpox, were also 
produced by vegetable or animal parasites. Semmelweis discovered, in 1845, 
that puerperal fever, the mortality rate of which was very high in the General 
Hospital in Vienna, was due to infection carried on the hands of students from 
the dissecting rooms to the wards. It was Pasteur, however, who made the very 
brilliant discovery, by means of a remarkable series of experiments, that minute 
organisms or living germs, which he divided into aerobes and anaerobes, caused 
the suppuration seen in most operative wounds in those days. He deduced that 
the process was but a fermentation of the flesh, which could be prevented by 
destroying the germs that caused it. 

Lister had not only the discoveries of Pasteur to apply to the art of surgery, 
but he also had the advantage of experiments made by others. Appart, a French 
confectioner, discovered that sealing containers hermetically would, because of 
the exclusion of air, preserve meat, fruit, and vegetables. Schwann, in 1837, 
made important experiments on putrefaction, and found that when boiling food 
in flasks putrefaction did not set in, and that, therefore, it was not the exclusion 
of air but something in the air, which heat was able to destroy, that was im- 
portant. Schreder, in 1854, and Busch, in 1859, corroborated his findings. 
Bassi used corrosive sublimate to cure certain ulcerations. Semmelweis’s dis- 
covery, already mentioned, led to the thorough cleansing of the hands with 
chlorine or chlorinated lime, by which the death rate of the hospital was greatly 
reduced. It was, however, Lister’s application of these discoveries, particularly 
that of Pasteur, to surgical practice and the treatment of disease that started a 
new era in the practice of medicine. The result was not only the saving of 
innumerable lives, but made possible new advances in the elimination of disease. 

Morton was also preceded by others who experimented with the inhalation of 
gases. Laughing gas was used by entertainers. Wells applied it for the extrac- 
tion of teeth. Ether had been known for centuries, and many chemists described 
its properties but failed to recognize its greatest usage, even in the face of ex- 
periences such as falling on the floor after inhaling it. It was left to Morton 
to demonstrate its use for extensive surgery. 

We note that these men of the recent past have applied new basic ideas to 
the development of an important discovery. Pasteur recognized this fact. His 
now famous lecture he began with these notable words, ‘‘ All science is gained 
by mutual support.’’ Lister also gave full credit to the scientists who built 
the foundations for his introduction of antiseptic surgery. In a letter to Pasteur 
he wrote, ‘‘I need hardly add, that it would afford me the highest gratification 
to show you how greatly surgery is indebted to you.’’ 


Today, we definitely accept organized investigation as the most promising 


. 


method for suecess in the revelation of new scientific facts. We no longer wait 
for a genius to appear, for a lucky discovery to come along. The great wonder 
of organized progress is made by an army of patient investigators, by groups 
working together with leadership from within. Discoveries in modern times are 
made by cooperation and by cumulative effort, and, therefore, it is necessary for 
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investigators to study the accumulated scientific knowledge which has increased 
in an amazing manner, as highly trained specialists added fact upon fact by 
the sweat of their brow. 

Knowledge in ancient days was passed on by word of mouth, from master 
to disciples, from disciples to the astonished world. Only rarely did it fall 
upon fertile soil, however, and the newly gained facts were frequently lost and 
forgotten. It was the advent of the printing press which facilitated the dis- 
tribution of knowledge, and today man is to a great degree educated by pub- 
lished material. Detailed records of investigators may be preserved and made 
available to students. Books can be obtained which contain the accumulated ex- 
perience of the past in every thinkable subdivision of science, and periodicals 
are published constantly to keep the reader informed of the most recent accom- 
plishments of his contemporaries. 

Such a journal we present herewith in its first issue to the profession. 
We promise our readers the very best original articles pertaining to the etiology, 
symptomatology, pathology, diagnosis, and treatment of oral diseases and 
malformations. We shall, from time to time, publish special clinic numbers, such 
as the one in this issue, so that the student and the practitioner may be familiar- 
ized with the procedures as they are carried out in different institutions. We 
will include articles dealing with the basic sciences, as well as with techniques 
and operative procedures, and lay stress on end results. 

A special feature will be the ‘‘Quarterly Review of the Literature,’’ edited 
by Thomas J. Cook. This supplement will contain a cumulative review of 
some phase of our work, written by an authority on the subject. It will contain 
book reviews to aid in the selection of new publications for the reader’s library, 
and it will contain abstracts of the literature of the fields covered by the 
JouRNAL. Corresponding editors will take care of the foreign literature, that of 
Great Britain, Canada, Australia, South Africa, Central and South America, 
the Seandinavian countries, France, Belgium, Holland, Italy, Switzerland, and 
Germany, because today the world is small, and there should be complete 
cooperation, especially in the medical and dental professions, for the benefit of all. 


x. &. fF. 

















Massachusetts General Hospital Number 


THE CLINIC OF THE DENTAL DEPARTMENT OF THE 
MASSACHUSETTS GENERAL HOSPITAL AND THE 
DEPARTMENT OF ORAL SURGERY OF THE 
HARVARD SCHOOL OF DENTAL MEDICINE 


Kurt H. THoma, D.M.D.,.* DanreL J. HoLuanp, Jr., D.M.D.,t Howarp W. 
Woopsury, D.D.S.,t JARREL G. Burrow, D.M.D.,§ anp 
Epwarp L. SLEEPER, D.D.S. 


INTRODUCTION 

[1 Ninth Massachusetts General Hospital Number is herewith presented. 

Cases have been selected which we hope are of interest to the oral surgeon, 
stomatologist, and pathologist. 

Members of the house staff have written articles on various subjects which 
will be included. Dr. Sleeper reports on the use of fibrin foam and gelfoam 
for the obliteration of large cavities in bone which result from the excision of 
eysts and central tumors of the jaws. Dr. Burrow analyzed 130 recent fracture 
eases which were treated in our clinic. Dr.Woodbury has classified the various 
types of lesions due to carcinoma in order to aid the dental diagnostician in 
recognizing malignant disease more promptly, and thus rendering the afflicted 
patient an opportunity for early treatment. The general dentist may well be 
considered the first line of defense, not only against oral cancer, but also many 
other diseases with symptomatic lesions in the mouth. The dentist usually is 
consulted before the patient’s general illness is severe enough for him to seek 
advice from his physician. 


*Oral Surgeon and Chief of the Dental Department, Massachusetts General Hospital, and 
Professor of Oral Surgery, Harvard University. 

7Assistant Oral Surgeon, Dental Department, Massachusetts General Hospital. 

tSenior House Officer, Dental Department, Massachusetts General Hospital. 

§House Officer, Dental Department, Massachusetts General Hospital. 

Graduate Assistant, Dental Department, Massachusetts General Hospital. 
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I. ORAL CONDITIONS WITH A BACKGROUND OF SYSTEMIC DISEASE 


Kurt H. Tuoma, D.M.D., Danie. J. Hottanp, JR., D.M.D., Howarp W. 
Woopsury, D.D.S., JarreL G. Burrow, D.M.D., AND 
Epwarp L. SLEEPER, D.D.S. 


WO eases are presented in the JouRNAL because they represented dramatic 

examples of the importance of close cooperation not only between the dental 
and the medical professions, but also between component members of these 
autonomous professions. The first case is clear evidence of the need for coopera- 
tion between general dental practitioners and oral surgeons, and the still further 
cooperation of oral surgeons with internists and general surgeons. 

The oral surgeon, in recognizing the implications of the oral symptoms, the 
internist, with his elinical acumen to evaluate the oral and systemic manifesta- 
tions of the disease, and the skill of the general surgeon in removing the primary 
cause have worked hand in hand to render the very best possible service to this 
patient. 

The second case, like the first, illustrates the advantage of a complete 
physical examination, including blood cell counts, biopsy, and other tests. The 
treatment of the oral symptoms of such a patient, without an understanding of 
the underlying general disease, might bring with it an embarrassing result, 
especially if radical extractions were undertaken to clear up what might be 


interpreted as periodontal pathology. 
Case 144 
Tumor of Maxilla Associated With Hyperparathyroidism 


N. T. (578699), a 62-year-old Albanian farmer, was referred to the Dental 
Outpatient Department of this hospital for treatment of a firm, nontender, 
asymptomatic swelling on the left side of his face of three weeks’ duration. The 
firm mass involved the anterior portion of the left aveolar process, bulging the 
left cheek. The mass had increased progressively during the three-week interval 
since it was first noticed (Fig. 1). 

He was referred by the Dental Clinic to the central laboratory for a com- 
plete blood study after a biopsy of the lesion had been taken at this visit. On re- 
turning one week later, the biopsy report had come back *‘‘giant-cell epulis’’ 
(Fig. 2), and the blood studies revealed the following data: 


Normal 


Blood calcium 15.6 Gm. per cent 9-11 Gm. per cent 
Blood phosphorus 2.4 Gm. per cent 3-4 Gm. per cent 
Serum phosphatase 14.2 B.U.* 2-3.5 B. U. 


A presumptive diagnosis of hyperparathyroidism was made at this time, 
surgical intervention was discouraged, and the patient was referred to the 
medical service of the hospital for further disposal. 

He was admitted to the medical service of our hospital on June 28, 1947, 
one week after his initial.visit to the Outpatient Department, and four weeks 


*Bodansky units. 
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following the first sensation of fullness in his left maxilla. Complete medical 
history at this time revealed the following features : 

Four months prior to admission the patient noted a painless swelling of the 
right maxilla, anteriorly. Three months ago, he consulted his local physician, 
who incised the mass and removed a tooth root. Subsequently, the patient had 
all his teeth removed on advice of the physician. 





Fig. 1.—Showing large giant-cell tumor of left maxilla and a smaller bluish-gray mass of i 
the alveolus on the right maxilla. 





Fig. 2.—Photomicrograph of section of tumor of maxilla showing numerous foreign body giant 
cells, 

Four weeks ago, the patient again noted a similar swelling gradually 
developing in the left maxilla, anteriorly. Again he consulted his physician, who 
believed the swelling to be similar to the original lesion, incised it, obtaining 
bloody mucoid material, but deferred completion of operation due to the size 
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of the mass. The patient was, therefore, referred to our Outpatient Depart- 
ment. 

During the past four months, the patient had also noted excessive fatigue, 
rather extreme weakness, vomiting, polydipsia, and polyuria (from three to four 
times a day to ten to fifteen a day with good amount each time). The patient 
stated that fluids went through him much more quickly. He also reported that 
he felt the weakness and vomiting had been much more marked during the past 
two weeks. Prior to being seen in the Outpatient Department, the patient 
vomited only two to three times a week, but since then had vomited every day. 
Vomiting was always preceded by sensation of nausea. 





Fig. 3.—Skull plate illustrating matting or stippling decalcification of the cranium. 


Past history was completely negative as revealed by general questioning and 
a system review. Family history was also noneontributory. 

Physical examination disclosed the bilateral, firm, nontender, asymptomatic, 
soft tissue masses of the anterior maxilla. The left one was 5 by 3 em., the right, 
4 by 2 em., and there were two smaller ones, 1.5 by 1.5 em., in the mandibular 
canine areas. These were associated with a firm, nodular swelling believed to 
be localized in the lower left neck, probably within the thyroid. The physical 
examination was otherwise negative. 

X-ray examination revealed cystic degeneration of the maxilla, granular 
appearance of the skull (Fig. 3), cystic lesion in the pelvis (Fig. 4), and general- 
ized bony decalcification consistent with the diagnosis of osteitis fibrosa cystica. 








Pa RIE tai Tacma I 
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The x-ray findings, with associated symptoms of polydipsia, polyuria, in- 
creased fatiguabilitv, nausea, vomiting, elevated serum calcium, low serum phos- 
phorus, high serum phosphatase, and firm mass within the left lower pole of the 
thyroid led to the diagnosis of hyperparathyroidism. It was agreed that surgical 





Fig. 5.—Showing regression of giant-cell tumors following excision of parathyroid tumor. 


exploration of the parathyroids with a presumptive diagnosis of parathyroid 
adenoma -was indicated. Due to the extremely poor physical condition of the 
patient at this time, surgical procedure was temporarily deferred. 

Surgical intervention on July 11, 1947, bore out the clinical impression, 
and a large cystic parathyroid adenoma was extirpated. Complete exploration 
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of the other parathyroids was not carried out because of the condition of the 
patient with hypotension of 70/30. 

The patient tolerated the operation fairly well. However, subsequent to the 
operation, his blood calcium and phosphorus both fell to a rather low level. The 
phosphatase rose as high as 26 B.U. His postoperative course was somewhat 
stormy, interrupted by a kidney infection which was treated by sulfadiazine. A 
thrombosis of the deep veins of the right calf was treated with Dicumarol. 
Multiple areas of pain and tenderness in the ankles, wrists, and cervical spine 
were also treated with dicumarol. An intravenous pyelogram shortly before 
discharge revealed that the patient probably had ecaleuli within the kidney 
tubules consistent with nephrocalcinosis, but had no evidence of large stones 
in the kidneys. The cystic areas in the maxilla were regressing spontaneously 
when the patient was discharged on Aug. 6, 1947, under a guarded prognosis 
(Fig. 5). 

The last entry in this patient’s record is dated Sept. 27, 1947, and is directly 
quoted from the patient, ‘‘] have not felt so well for years!’’ 

Summary.—The above is a classical case of hyperparathyroid disease in 
which the oral_signs of multiple giant-cell tumors of the mouth led to the 
diagnosis. Excision of these tumors in the presence of elevated serum calcium, 
low blood phosphorus, generalized decalcification of the skeleton, and fatigue 
is contraindicated. Following removal of the parathyroid tumor, the oral tumor 
regressed and the blood ecaleium and phosphorus normals were re-established. 


Case 145 
Thrombocytopenic Purpura Associated With Bleeding From the Ginugiva 


Thromboeytopenie purpura is a comparatively rare disease which is charae- 
terized by the extravasation of blood beneath the skin and bleeding from the 
mucous membranes over the body. Blood smears show a marked decrease in the 
number of platelets, with a resultant characteristic blood picture. Diagnosis 
should not be made on the oral lesions alone, but one must depend on laboratory 
procedures for confirmation. The laboratory tests in thrombocytopenic purpura 
reveal the following: Reduction in the number of platelets, increased bleeding 
time, normal clotting time, delayed clot retraction, and a positive tourniquet 
test. 

The function of the platelets in the normal clotting mechanism is threefold: 
(1) by their large numbers to plug mechanically the opening in the vessel by 
clumping together; (2) to produce thromboplastin, which is necessary for the 
release of thrombin from prothrombin with resultant fibrin formation; and (3) 
to produce a substance which is necessary for normal clot retraction. 

The increased bleeding time and normal clotting time may be explained on 
the following basis: 

(1) In thrombocytopenic purpura, the platelets are greatly reduced or com- 
pletely eliminated. Since large numbers are necessary to plug mechanically 
the vessel opening, this cannot occur, and bleeding continues for prolonged 
periods of time. 
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(2) In order for blood to clot, only a small number of platelets are neces- 
sary, since the amount of thromboplastin needed for clotting is small, and this 
substance can also be supplied from the tissue juices—hence the normal clotting 
time which oceurs in the presence of decreased platelets. 

(3) The platelets also liberate a substance which is necessary for normal 
elot retraction, and since large numbers of platelets are required to produce 
enough of it, normal retraction cannot oceur, with a resultant prolongation in 
clot retraction time. This also has a direct effeet on the bleeding time, since 
blood continues to ooze from the interstices of this soft clot which cannot 
properly contract and become firmly organized. 

Treatment of the disease is not within the province of dentistry, but recogni- 
tion of the oral lesions is, and one must always be aware of the oral manifesta- 
tions of the blood dyserasias, so that the patient may be given an opportunity 
to avail himself of medical attention as soon as possible. 

The following case is presented as one showing the typical findings of the 
disease : 

C. M. (576796), a 24-vear-old Greek girl, was admitted to the hospital on 
June 6, 1947 with the chief complaint of back pain and loss of weight. 

Three weeks previously, while working at a rubber factory, the patient be- 
came aware of a pain, severe enough to foree her to discontinue work, in the 
right side of her back in the region of the sacroiliae joint. During the following 
two weeks, the pain shifted to the left side and became worse, although not bad 
enough to keep her from sleeping. She had infrequent spells of vomiting during 
this period, her appetite was poor, she lost seven pounds in weight, suffered from 
general malaise, and finally came to the hospital for treatment. 

Examinations and consultations favored the diagnosis of osteitis con- 
densans ilii, and the patient was discharged one week later on iron and vitamins, 
with instructions to return for the baking and massage of her back. 

The laboratory findings at the time of her first admission were as follows: 
white blood count, 12,000; red blood count, 4,500,000, hemoglobin, 11.8 Gm.; 
differential, normal; urinalysis, negative; sedimentation rate, 0.4 mm./min.; 
chest x-ray, negative; x-ray of sacroiliac joint showed sclerotic changes which 
appeared to be a condensing osteitis. 

When she returned home, the patient followed the instructions given her, 
but there was no improvement in her back pain or in her general condition. She 
began to have bleeding from the gums which was continuous and rather profuse. 
At the same time, she was having a menstrual period which lasted eleven days, 
with the flow more excessive than usual and with clots. 

One month after the above-mentioned menstrual period, the patient began 
to flow again. This time, also, the bleeding was more profuse than usual. She 
now noticed some spots on her extremities which were of two types, small 
petechial hemorrhages and larger ecchymotie areas. They were painless, and 
were located chiefly on the legs. The bleeding of the gums still continued, and 
they had a spongy appearance. She entered the hospital for the second time on 
July 5, 1947, with a diagnosis of purpura. Her history and blood smear up to 
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this time suggested a thrombocytopenic purpura, but it was questionable whether 
it was of an idiopathic or toxic variety. A possible toxin could have been the 
benzene which was used in the fluid for cleaning boots at the factory where the 
patient was employed. Leucemia was also considered as a cause of her pains, 
fatigue, slight anemia, and bleeding tendeney. 





Fig. 6.—Tourniquet test shows many petechiae below where cuff w: 


is applied, indicating marked 
capillary fragility. 





Fig. 7.—Small bleeding areas at gingival margins and interdental papillae. The gums are pale. 


The laboratory findings at the time of her second admission were as follows: 
red blood count, 3,350,000; white blood count, 9,880; hemoglobin, 10.3 Gm. ; 
differential—polys, 75, lymphocytes, 19, monocytes, 6, platelets on smear, very 
few; positive tourniquet test (70 petechial spots in a cirele of 2.5 em. diameter 
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[Fig. 6] when euff on for 15 minutes) ; normal clotting time; prolonged bleeding 
time; impaired clot retraction (almost no retraction after twenty-four hours). 

Her oral symptoms revealed a classical picture of purpura with pale gin- 
givae, numerous ecchymotie spots, and frank oozing from several interdental 
papillae, particularly around the lower anterior teeth. The papillae were 
edematous and bled freely on slightest pressure (Fig. 7). Thrombin-tyrothricin 
powder was applied locally in an attempt to control the gingival hemorrhage, 
but had only a temporary effect. A transfusion of 500 ¢.c. of whole blood was 
given in an attempt to improve her general condition. 

On July 9, 1947, a splenectomy was performed under gas-oxygen-ether 
anesthesia to guard against the danger of severe and possibly fatal hemorrhage, 
since, in thromboeytopenie purpura, the spleen rapidly destroys blood platelets, 
probably by the production of a toxie substance. She was given four trans- 
fusions of 500 ¢.c. whole blood during the operation. 





Fig. 8.—More severe oral hemorrhages with ecchymosis and enlarged gingival papillae. 


During the first two postoperative days, the patient did fairly well. Her 
bleeding diminished greatly and at times stopped completely. Her hemoglobin 
at this time was 11.6 Gm.; red blood count, 4,000,000; white blood count, 9,880 ; 
differential—polys, 77, lymphocytes, 13, monocytes, 5, eosinophiles, 2, basophiles, 
0, platelets were present on smear but were low. 

On the third postoperative day, the patient began to bleed again from the 
vingivae (Fig. 8), and from the vagina. Thrombin-tyrothrycin powder was 
again applied to the gingiva with no success at stopping the oozing. Zine oxide- 
tannie acid-eugenol packs were applied to her gums, but these did not stay on 
well and were discontinued. 

From this time on, the patient pursued a gradual, downhill course. She 
had persistent bleeding from her gums and from her vagina. Her gingiva be- 
came markedly hypertrophied on both the buceal and lingual aspects of the 
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upper and lower jaws, and assumed a spongy, somewhat granular appearance 
(Fig. 9). Her mouth was continually filled with blood, and she vomited per- 
sistently. Eechymotie areas appeared on all parts of her body, especially on 
the extremities. 

During the following two weeks, her blood picture changed considerably. 
Her hemoglobin went down to 5 Gm.; red blood count, 2,600,000; white blood 
count up to 46,000. She was given a total of forty-five transfusions during her 
course at the hospital. On Aug. 9, 1947, she went into coma and died one-half 
hour later. 





Fig. 9.—Severe hemorrhages from nose and bloated gingiva just before death. 





Autopsy revealed extensive bleeding throughout the body. There was 
bleeding in the gastrointestinal tract, blood covering the teeth and gums, 
petechial hemorrhages in the wall of the intestine, the heart, and in the cortex 
of the kidneys. The liver was pale and fairly normal. There was bloody fluid 
in the chest cavity. A thorough search was made to discover any possible ac- 
cessory spleens, but none was found. 

Summary.—Abnormal bleeding from gingival mucosa frequently is of sys- 
temie origin rather than of local cause. The above case is one in which one 
of the early chief complaints was oozing from the periodontal tissues. Further 
laboratory studies confirmed the diagnosis of thrombocytopenic purpura, which, 
in spite of the removal of the spleen, terminated fatally. 
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II. SALIVARY CYSTS 


Kurt H. Tuoma, D.M.D., Dante, J. HOLLAND, JR., D.M.D., Howarp W. 
Woopsury, D.D.S., Jarre, G. Burrow, D.M.D., anp 
Epwarp L. SLeeper, D.D.S. 


YSTS may form from ‘the salivary system, especially the small salivary 

and mucous glands in the floor of the mouth, the cheek, and lip. When 
developing in the anterior part of the mouth above the mylohyoid muscle, they 
usually produce a characteristic vesicle of large size generally located more on 
one side than in the median line, protruding over it frequently, however. Some- 
times the mass may extend between the geniohyoglossus muscle, causing a swell- 
ing under the skin of the neck. This type of sublingual cyst is known as a 
ranula. 

Other sublingual cysts form deeper between the geniohyoglossus muscles 
and often produce a submental swelling, without forming a typical oral vesicle. 
They may also become displaced posteriorly, and form a swelling in the sub- 
maxillary area on one side or the other below the angle of the jaw. In this lo- 
eation, a differential diagnosis must be made from an enlarged submaxillary 
salivary gland. The latter frequently contains stones, which produce a chronic 
inflammation, a condition which can be recognized by x-ray examination. In 
addition, the symptoms are characteristic, ¢nd there is sometimes a history of 
ealeuli being expelled through the submaxillary duct. Three cases illustrating 
these conditions are reported below. 


Case 146 


Ranula 

C. G. (575991), a 6-year-old girl, was brought to the hospital Oral Surgical 
Clinie with a history of having a ‘‘blisterlike swelling’’ under the left side of the 
tongue of two months’ duration. She first called her mother’s attention to the 
soft swelling two months previously, but the mother was sure it would subside 
spontaneously. Later, the child was taken to a suburban hospital, where the con- 
dition was unknown, and it was suggested that she report to the Massachusetts 
General Hospital for diagnosis and treatment. 

Physical examination revealed a well-developed and well-nourished girl 
in no distress, with a bluish-gray, soft, cystic swelling about 4 by 2 em. in the 
left floor of the mouth. When the tongue was raised, the mass bulged high 
over the occlusal levels of the lower teeth (Fig. 10). It was soft and compres- 
sible to touch, nontender, and noninflammatory. The six-year molars were 
erupted, and there was moderate caries of the deciduous teeth. The remaining 
oral mucous membranes were normal. Extraorally there was a diffuse, non- 
inflammatory, moderately tender swelling of the left sublingual space. The left 
Wharton’s duct was patent, and the submaxillary triangle negative. 
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A diagnosis of ranula was made, and the patient was admitted to the hospi- 
tal for excision. 

Under endotracheal gas-oxygen-ether anesthesia, the patient was prepared 
and draped in the usual manner, and 1 per cent monocaine with 1:75,000 parts 
of epinephrine was infiltrated about the base of the eystic swelling to produce 
hemostasis. A 4 em. incision, medial and parallel to Wharton’s duct, was 
made in the very thin mucosa overlying the eystie mass, without perforating 
the eystie membrane. The mucosa was separated from the eystie sae, and in so 
doing the cyst was perforated and collapsed after emptying its mucous contents. 
It was found that the ranula extended deeply between the muscles into the neck 
in hour-glass fashion. By slow, blunt dissection, the entire eystie sae was enu- 
cleated in toto. The mucosa was approximated with catgut sutures. 





Fig. 10.—Photograph of sublingual ranula. 


The pathologic examination confirmed the diagnosis of ranula. 

The patient was discharged on the fourth postoperative day. 

Summary.—Salivary cysts in the floor of the mouth are, as a rule, derived 
from one of the accessory sublingual ducts. Incision and drainage of such 
masses in the floor of the mouth is inadequate and meddlesome surgery, and 





total excision is recommended. 
Case 147 
Sublingual Cyst Posteriorly Displaced 

A 5-year-old white boy was referred from Tennessee by his dentist be- 
cause of a swelling on the left side of the neck below the angle of the mandible. 

The swelling was first noticed by his parents three years previously, and had 
very slowly increased in size, but was not painful or tender to touch and caused 
the patient no distress. The parents reported that the size of the mass did not 
regress and recur, but had remained constant except for the gradual enlarge- 
ment. 
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Examination showed an active, healthy-appearing, 5-year-old boy with 
5.5 by 3 em. soft, nontender, noninflammatory, well-delineated swelling of the 
left neck just below the angle of the jaw. Intraorally, the floor of the mouth 
on the left side was elevated, and the eysticlike mass could be palpated beneath 





Fig. 12.—Photograph showing removal of sublingual cyst. 


the mylohyoid muscle in the region of the left submaxillary gland. Intraoral 
palpation noticeably increased the prominence of the swelling of the neck. The 
overlying skin was of normal color and texture. The mass did not increase 
with slight venous pressure while the patient’s head was lowered. There were 
no palpable lymph nodes. 
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Lateral jaw and intraoral radiographs were negative except for an area 
of periapical rarefaction of the lower left temporary first molar. The left 
submaxillary duct was patent, and a sialogram showed normal filling of the 
submaxillary duct and gland radicals. 

The past history was noncontributory. The child had had no previous 
operations, illnesses, nor injuries. Mother, father, and two brothers were living 
and well, and there was no history of tuberculosis, blood dyserasias, diabetes, 
or cancer in the family. 

A tentative diagnosis of submarillary cyst or dermoid cyst was made. 





Fig. 13.—Photograph showing closure of incision. 


On July 28, 1947, under endotracheal ether anesthesia, an examination 
was made in order to palpate the region way back in the throat, which pre- 
viously could not be done properly because of the gagging reflex. It seemed 
that the cyst was located deeply in the neck posterior and medial to the sub- 
maxillary gland, but below the mylohyoid muscle. Removal by extraoral ap- 
proach was decided upon. The site of operation was prepared in the usual 
manner, and an incision was made 1 em. below the inferior border of the man- 
dible, extending from the angle of the jaw to the chin. The subcutaneous tissue, 
the platysma, and the cervical fascia were divided, the external maxillary ar- 
tery grasped, cut, and tied. A bluish vesicle came into view (Fig. 11), and by 
blunt dissection this was enucleated and found to be the cyst. The blunt dis- 
section was continued until the cyst was attached only at one pole and could 
be elevated out of the wound (Fig. 12). The pedicle was grasped with hemo- 
stats and the cyst completely excised. Several blood vessels were tied, after 
which the wound was closed in layers, the skin with interrupted dermalon su- 
tures (Fig. 13). The excised cyst sac had a fairly solid membrane and seemed 
to be kidney shaped and somewhat lobulated. 

The specimen consisted of a complete cystic sac, measuring 2 by 3 cm. It 
was of firm consistency. Microscopic examination revealed a thin capsule lined 
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by squamous epithelium. The capsule was composed of moderately dense con- 
nective tissue in which there was a sprinkling of inflammatory cells. Occa- 
sionally, sebaceous glands were found extending from the surface epithelium 
into the underlying membrane (Fig. 14). The lumen showed evidence of choles- 
terol crystals in some areas. 


Diagnosis: Sublingual eyst. 





Fig. 14.—Photomicrograph of section through cyst membrane. 


Summary.—The extraoral approach to a large posterior sublingual cyst 
proved to be the method of choice in this case because the cystic extension pro- 
gressed under the mylohyoid muscle into the neck, rather than as a bulging 
mass in the floor of the mouth as deseribed in Case 146. 


Case 148 
Submaxillary Gland With Lithiasis 


H. C. (14624), a 29-year-old mechanic, was admitted to the hospital with 
swelling and pain of the right lower jaw (Fig. 15). 

The patient stated that seventeen years previously he began to notice swell- 
ing under the right jaw, which he attributed either to the ingestion of sweets or 
to his teeth. The swelling would rise up and disappear at least once a month. 
He had been treated for diabetes mellitus for thirteen years, and this was under 
control at the time of admission. Within the year before admission, he noticed 
that when eating a pickle or smoking a cigar, his mouth was unusually dry. 
He also said that when ‘‘low in insulin’’ his mouth was full of saliva. Until the 
previous two weeks, he had never associated the swelling with his meals, but 
it was now particularly painful at mealtime. 


Physical examination revealed a hard, tender, fairly movable, 3 by 4 em. 
mass in the right submaxillary area. On milking Wharton’s duct, a few drops 
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Fig. 15.—Swelling in submaxillary region caused by chronic submaxillary lithiasis, resulting 
in hyperplasia of the gland. 





Fig. 16.—Section through submaxillary gland showing marked inflammatory infiltration around 
the ducts. 
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of creamy fluid could be expressed. The floor of the mouth, at the base of the 
tongue, was indurated, tender, and painful on swallowing. 

Diagnosis: Submaxillary lithiasis. Excision of the submaxillary salivary 
gland was advised. 

The operation was performed under local anesthesia. Three cubie centi- 
meters of 1 per cent monoeain solution were infiltrated about the right sub- 
maxillary gland, and a 5 em. incision was made about 2 em. beneath the lower 
border of the mandible, over the swelling. The platysma muscle was cut and 
the gland capsule exposed. Bleeding vessels were ligated. The external max- 
illary artery was identified, cut, and tied together with the anterior gland vein. 
By blunt dissection, the gland capsule was entirely freed. Wharton’s duct was 
found to be markedly enlarged, and it was dissected free anteriorly toward the 
floor of the mouth where it was divided, eut and tied. Just before the gland 
was removed, a large submaxillary stone was identified. The wound was closed 
in layers with two 0 catgut sutures, and the skin approximated with a number 
of interrupted dermalon sutures. A pressure thyroid dressing was applied. 

The pathologie report reaffirmed the diagnosis of submaxillary lithiasis, 
and showed marked inflammatory infiltration around the ducts (Fig. 16). 

The patient was discharged four days after operation in good condition. 

Summary.—Chronie irritation of the submaxillary gland by stone forma- 
tion and secondary infection results in permanent enlargement of the gland 
and persistent suppuration from the exeretory duct. When the gland is chron- 
ically enlarged and lithiasis is demonstrated in the gland hilus or gland proper, 


excision of the gland is advised. 








III. GELATIN SPONGE IN THE OBLITERATION OF CAVITIES 
RESULTING FROM THE EXCISION OF CYSTS AND 
TUMORS OF THE JAWS 


Kurt H. Tooma, D.M.D., anp Epwarp L. SLEEPER, D.D.S. 


HE obliteration of large cavities left by the enucleation of cysts of the jaws 

has always been somewhat of a problem to the oral surgeon. Blood clots 
in these larger areas cannot maintain themselves due to their size, and if the 
cysts are removed intraorally, contamination from within the mouth is a con- 
tributing factor causing them to break down. This necessitates the use of some 
sort of packing to fill the dead space and minimize the size of the clot in un- 
contaminated cysts. In addition, it is essential to prevent the accumulation 
of food and debris when the intraoral approach is used. In this manner, the 
blood clot remains small enough to maintain its vitality, and healing by see- 
ondary intention takes place by the formation of granulations at the periphery 
of the wound. After a long period of time, the space eventually fills in, and 
bony repair completely obliterates the former site of the lesion. During this 
time, the packing has to be changed at frequent intervals and the cavity irri- 
gated often enough to prevent contamination. This is a time-consuming pro- 
cedure, being an inconvenience to both surgeon and patient, but has to be re- 
sorted to unless more adequate means of treatment can be used. 

The aim in the treatment of large cysts of the jaws should always be to re- 
move the entire cystic epithelium and its contents, with the exception of the 
involved teeth in dentigerous eysts, where normal eruption is likely to take place. 
In dentigerous cysts with the teeth in potentially good position, the epitheliated 
eyst membrane of the cavity should be completely excised to the tooth sub- 
stance itself, care being taken not to dislodge the tooth, for these can erupt 
normally after the pressure of the cystie contents is relieved, and can assume 
a good functional position in the normal dental arch. 

The Partsch operation, designed for the treatment of large cysts of the 
jaws, has no place in the fastidious practice of oral surgery. Here, only part 
of the epitheliated membrane is removed, the remainder being left in situ and 
the open cavity packed with a dressing which must be changed at frequent inter- 
vals. The cystic epithelium eventually assumes the characteristics of the normal 
epithelium of the mouth, and, usually, when the wound is completely healed, a 
depression marks the site of the former cavity. However, this method is not 
consistent with the fundamental principles of surgery, as the cells of the eyst 
lining potentially are capable of proliferating again, reproducing a similar 
lesion or even one of more serious nature. 

Space Obliteration.—The problem of space obliteration has been dealt with 
in numerous ways. Schram and Fosdick (1943)' have used a synthetic bone 
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paste for the stimulation of bone repair following the enucleation of radicular 
eysts of the maxilla up to 3 em. in diameter. The paste consisted of the chemical 
salts found in bone mixed in the same proportions and incorporated in a 5 to 8 
per cent solution of U.S.P. gelatin. They claimed that their postoperative re- 
sults showed a favorable and more rapid healing and deposition of bone within 
the cavity. However, cysts of this size are usually no problem, and with an 
initially good blood clot, the vitality of which ean easily be maintained, the 
postoperative course and healing are uneventful and good bone regeneration 
takes place. In some eases, the bone paste is not well tolerated by the tissues 
and is expelled as a foreign body, complicating the course of treatment. 

In orthopedic surgery, the treatment of bone eysts depends upon their 
size. In the smaller cavities, bone chips may be packed tightly into the space, 
and in the larger ones, a bone graft is inserted and chips packed around the 
graft. The transplanted bone and chips eventually are decalcified and ab- 
sorbed, and then replaced by new bone. Osteoclasts proliferate to phagocytose 
the decalcified bone matrix. If the graft is a functional one, the deposition 
of bone becomes dominant over absorption, osteoblastic activity is inereased, and 
calcium salts deposited to form good firm bone. These grafts and chips are usu- 
ally obtained from the crest of the ilium or from the ribs, and, thus, this method 
-annot easily be adapted to the treatment of most cysts of dental origin. 

Fibrin foam,? which is obtained by the fractionation of human _ blood 
plasma, and gelfoam,* of animal origin, have been used extensively at the hospi- 
tal following odontectomy* and for space obliteration of large eystie cavities 
of the jaws. Its use in oral surgical procedures has been reported by others.°? 
Experimental evidence has shown that fibrin foam and gelfoam, when implanted 
into soft tissues, are absorbed and replaced in a relatively short period of time 
with a minimum of inflammatory reaction and without excessive scar tissue 
formation.£ Jenkins and Clarke (1945)° have shown that during the first few 
days following soft tissue implantation, there is little if any evidence of tissue 
reaction to the foam. Its interstices are filled with blood and there is some 
evidence of invasion of the periphery of the sponge with polymorphonuclear 
leucoeytes, and some lymphocytes and plasma cells. After a week or so, the 
predominant cells were macrophages which absorb the sponge, requiring a 
period of about five weeks for complete absorption. Fibroblast response was 
present in about one week, producing an encapsulation with gradual invasion 
and replacement of the sponge. In the presence of greater numbers of poly- 
morphonuclear leucocytes, the sponge was more rapidly absorbed, completely 
disappearing in a week to ten days. 

The fate of the gelatin sponge in large cystic cavities of bone is probably 
much the same as that which oceurs when it is transplanted into soft tissues, 
i.e., the filling of the spaces with blood, invasion of the periphery with poly- 
morphonuclear leucocytes and macrophages, fibrous tissue proliferation and 
invasion, and gradual absorption of the sponge and replacement by fibrous tis- 
sue. The sponge serves as a scaffolding for the support of the granulations, 
so that in uncontaminated wounds healing may take place without the break- 
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down of the clots, and ossification of the body defect may occur. The first phase 
of repair in these cavities is similar to the repair which takes place in any soft 
tissue. At first there is a bleeding into the wound which becomes filled with 
clotted blood, fibrin, and inflammatory exudate. These substances fill the inter- 
stices of the foam which support them. Vascularization and fibroblastic pro- 
liferation occur from all sides of the cavity. The mesenchymal cells, which ae- 
company the blood vessels, deposit osteoid instead of collagen, as in soft tissue 
repair. This osteoid is eventually impregnated with calcium salts until true 
bone, characteristic of the part, results. The sponge itself is absorbed long 
before bone formation is complete, and the fibrous tissue which replaces it is in- 
vaded by blood vessels and eventually incorporated into bone. Roentgenographie 
evidence shows the deposition of bone at the periphery of the radiolucent are: 
as the first evidence of calcification, since this is the oldest area of the osteoid 
tissue, and impregnation with the calcium salts takes place here before the 
younger osteoid in the center of the cavity is affeeted—hence the appearance 
of the narrowing of the radiolucent area in follow-up x-rays. 

Before inserting the fibrin foam or gelfoam into the wound, it should be 
soaked in some solution in order to render the material more pliable and more 
easily adaptable to the cavity. While used primarily as a space obliterator, 
foam may be used with the following solutions, depending on the effects desired : 
(1) soaked in normal physiologic saline where no infection or uncontrollable 
bleeding is present; (2) with a thrombin solution, 100 units per ¢.c., where much 
bleeding occurs, serving as an effective hemostatic agent; (3) with a penicillin 
solution, 10,000 units per ¢.c., where there is infection or contamination; and 
(4) in a thrombin and penicillin solution mixed in equal parts, 100 units per 
e.c. thrombin and 10,000 units per ¢.¢. penicillin, for hemostasis and antibae- 
terial effect. The foam should not be squeezed tightly into the cavity, but should 
be packed loosely until the entire cavity is filled. Some bleeding in the wound 
is beneficial for the filling in of the interstices of the foam with blood, which 
hastens repair. The wound should then be sutured tightly with good skin 
approximation, so that healing by primary intention may occur, if possible. 

In cysts of the jaw which are approached extraorally, contamination with 
saliva and oral bacteria presents no problem, and we have been able to get good 
healing of the external incision by primary intention. However, some cases 
whieh were done intraorally were affected by the saliva in such a way that 
rapid absorption of the sponge occurred and the wound then healed by granu- 
lating from the bottom. Even though the incision was sutured tightly at the 
time of operation, careful examination with a probe along the incision line four 
to five days postoperatively revealed a small sinus connecting the eavity with 
the mouth. Occasionally, a serous exudate was observed coming from this 
opening, but no pus was ever noted. Jenkins and Clark observed a sterile 
serous exudate between the foam and the surface of the liver in some experi- 
mental short-term:implants. Even though this opening is re-established between 
the mouth and the bone cavity, and healing is necessarily somewhat delayed, 
nevertheless, the postoperative care and discomfort to the patient are practically 
eliminated. None of the patients we have treated have complained of pain which 
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is characteristic of postoperative infection. The sponge probably lasts long 
enough to allow the surface of the bone to be covered with granulations so that 
chances of infection are reduced to a minimum. The sinus opening also remains 
small enough so that gross contamination cannot take place, and a very favor- 
able postoperative period results. The irrigation of these wounds is a refine- 
ment in treatment, but does not appear to be necessary unless there is evidence 
of debris present. 

Buchman and Blair (1947)'~ have used absorbable gauze and absorbable 
gelatin in an attempt to fill bone cavities following saucerization of bones treated 
for chronic osteomyelitis. They concluded that the use of these substances is 
inadvisable for filling sueh spaces or bone cavities since the resulting complica- 
tions interfered with the healing of the wound by primary intention. However, 
these cases are not suitable to judge the merits of the absorbable sponge, as 
chronie osteomyelitis would present definite contraindications for its use. In 
the presence of large numbers of granulocytes, the sponge is absorbed very 
rapidly, and even.though saucerization appears to be complete, there is a good 
possibility that some bacteria and suppuration may remain in the depths of 
bone, attracting many polymorphonuclear leucocytes to the site of operation. 
This in itself would aid in the very rapid dissolution of the sponge which would 
have no effect at all in obliterating the created space. 

The following cases are presented to show the various types of bone eavities 
in which the gelatin sponge may be used : 

Case 1—N. M. (589114), a 31-year-old white female stitcher, was admitted 
to the hospital on Aug. 9, 1947, with a chief complaint of swelling and pain in 
the left submaxillary and parotid regions. The patient stated that she had had 
a facial asymmetry for at least ten years, the left jaw being slightly more prom- 
inent than the right. 

Four days prior to admission, the patient. noticed a swelling on the left side 
of her face involving the submaxillary region; the swelling continued to grow 
larger and started to extend to the submandibular area. 

Examination revealed a short, obese woman in moderate distress related to 
her left swollen jaw. There was a nontender, firm mass over the ramus of the 
left mandible, with a diffuse, tender, slightly reddened, 7 em. swelling in the 
submaxillary region. The patient’s oral hygiene was poor. The lower left jaw 
intraorally revealed a small, nontender swelling, posterior to the second molar. 
The third molar on that side was missing. 

X-ray examination showed the ascending ramus of the left side of the 
mandible to be expanded and completely replaced by a cystic mass, within 
which lay an unerupted third molar tooth. The cyst extended from the con- 
dylar process to the second molar, involving the entire substance of the mandible 


between them (Fig. 17). 

The patient was put on penicillin, 50,000 units every three hours, intra- 
muscularly, and hot flaxseed poultices were applied to the face. It was decided 
to defer operation until the acute symptoms had subsided. 
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On Sept. 12, 1947, under gas-oxvgen and intratracheal ether anesthesia, the 
patient was prepared and draped in the usual manner. <A 6 em. incision was 
made 1.5 em. below the lower border of the left side of the mandible. The in- 
cision was carried through the subeutaneous tissue and platvsma. The external 





Fig. 17.—X-ray showing extent of cyst involving the entire ramus and third molar area of 


the body of the left mandible. 





Fig. 18.—Removal of thin shell of cortical bone exposing cyst sac. 


maxillary artery and anterior facial vein were located and dissected free, and 
were tied with cotton ligatures. By blunt dissection, the inferior border of 
the mandible was uneovered and the periosteum incised and elevated from the 
lateral portion of the mandible. The thin shell of cortical bone (Fig. 18) which 
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formed the outer wall of the cyst was easily removed with a periosteotome 
(Fig. 19). The eyst involved the entire ramus, the condyle and coronoid 
processes of the mandible, and extended back into the pterygomaxillary fossa. 
It was filled with a solid, caseous, cream-colored material, and was removed in 





Fig. 20.—Unerupted third molar and mandibular nerve exposed, 
toto. This brought into view the unerupted third molar and the mandibular 
nerve which ran through the eystie mass (Fig. 20). The evstie membrane was 
detached and completely extirpated, and the third molar removed with dental 
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foreeps. Gelfoam soaked in thrombin and penicillin was lightly placed in the 
eavity (Fig. 21) until the space was completely obliterated (Fig. 22). The 
periosteum, platysma, and subcutaneous tissues were then closed in layers with 
000 catgut, and the skin sutured with dermalon. <A pressure bandage was 





Fig. 22.—Complete obliteration of cystic cavity by Gelfoam. 


placed over the dressing, and the patient was returned to the ward in good 
Fig. 23 shows the excised cystic mass. Histologic examinaiton con- 


me 


condition. 
firmed the diagnosis of dentigerous cyst. 
Postoperatively, the patient did well. There was considerable edema and 


some pain on the operated side. When she was sufficiently recovered from the 
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anesthesia, Jelenko splints which previously had been applied to her upper 
and lower jaws were wired together for immobilization to reduce the possibility 
of a fracture occurring. Penicillin was continued, 100,000 units every eight 
hours. The patient was put on a liquid diet and oral hygiene measures were 
instituted. She was discharged on Sept. 18, 1947, to be followed weekly in the 
Dental Clinie of the Outpatient Department. 





Fig. 23.—Excised cystic mass. 


The incision healed by primary intension and the swelling persisted for 
quite some time, but healing was otherwise uncomplicated. The splints were 
removed three weeks following operation. The last x-ray taken, one month 
postoperatively, showed no change from the immediate postoperative films, as 
it was too soon for bony deposition to be recognized by x-ray. 


Case 2.—F. O. (593109), a 70-year-old white florist, was admitted to the 
hospital on Oct. 9, 1947, with a diagnosis of cyst of the mandible. Twelve weeks 
prior to admission he noticed a soreness along the ridge of the left side of his 
mandible when wearing his lower denture. This became progressively worse, 
and he went to his loeal dentist, who took a biopsy and sent him to the hospital 
for treatment. 

Examination revealed a 2 by 4 em. hard swelling along the alveolar ridge in 
the left canine area of the mandible. The color of the overlying mucosa was 
normal, and there was an opening in the center of this region marking the site 
of the previous operation. 

Roentgenograms revealed a large cystic area in the anterior portion of the 
mandible, extending from about the lateral incisor region on the right to the 
premolar region on the left. This had greatly expanded and thinned out the 
labial cortex (Fig. 24). 


Under endotracheal gas-oxygen-ether anesthesia, the overlying mucosa was 
incised and the cystic cavity exposed. The thinned labial cortex was removed, 
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as well as the entire epithelial-lined membrane of the eyst. The wound was 
packed with gelfoam soaked in penicillin solution, 10,000 units per ¢.c. (Fig. 
25), and sutured tightly with dermalon (Fig. 26). 





Fig. 24. Fig. 25. 


Fig. 24.—Roentgenogram showing cystic area of mandible with greatly expanded, thinned- 
out labial cortex. 
Fig. 25.—Gelfoam inserted into cystic cavity, completely obliterating the space. 





Fig. 26.—Wound tightly sutured with interrupted dermalon sutures, 


The postoperative course was uneventful. Five days following operation, 
a 5 mm. opening was observed at the line of incision. The cavity was irrigated 
with warm saline and dried. The wound appeared to be completely filled with 
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the organized sponge which had not been completely absorbed as yet. There was 
no pain nor discomfort, and no other treatment was instituted. The patient was 
discharged to he followed in the Dental Outpatient Department. 

Case 3.—A. P. (577877), a 9-vear-old schoolboy, entered the hospital for 
the excision of a dentigerous cyst of the left mandible. 

Examination revealed a 4+ by 2 em. bulging, nontender, characteristic 
bluish-gray, eystic mass in the anterior left mandible in the region of the canine 
which distended the alveolar plate. X-ray showed a dentigerous cyst extending 
from the permanent first premolar to the permanent lateral incisor, involving 
the canine, and extending to within 5 mm. of the border of the jaw (Fig. 27). 





Fig. 27.—Roentgenogram showing cyst formed from mandibular canine. 


The cyst was excised under intratracheal gas-oxygen-ether anesthesia. The 
membrane was dissected away from the bone and eut away from the neck of the 
canine, which was held down by means of an instrument to prevent it from 
being luxated. Fibrin foam saturated in 8 ¢.c. of a solution made up of 50 
per cent thrombin and 50 per cent penicillin, 25,000 units per e¢.c., was inserted 
into the cavity, after which the mucosa was replaced and the incision sutured 
with interrupted dermalon sutures. 

The patient did very well postoperatively and was discharged two days 
later. Follow-up revealed evidence of a sinus tract opening into the mouth, 
but no pain or contamination was present, and no further treatment was neces- 
sary. 

Case 4.—M. E. (586680), a 7-year-old schoolgirl, was admitted to the hospi- 
tal for the excision of a tumor of the mandible. X-ray revealed a radiolucent 
area extending from’the right deciduous second molar area to the right per- 
manent central incisor, involving the permanent canine and premolar buds 
(Fig. 40). 

Under gas-oxygen-ether intratracheal anesthesia, the tumor mass was excised 
and all involved teeth from the right central incisor to the right second decidu- 
ous molar were removed with it. The cavity was cleaned, and fibrin foam soaked 
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in normal saline solution was lightly placed in the cavity and the wound su- 
tured with catgut. 

Biopsy report was a giant-cell epulis (Fig. 41). 

Five days later, part of the incision had opened, but no drainage was evi- 
dent. The small opening was irrigated with Dobell’s solution. No symptoms 
of pain or discomfort were noticed, and the patient was discharged to be fol- 
lowed in the Dental Outpatient Department. No other treatment was necessary. 
A postoperative x-ray is shown in Fig. 42. 

Case 5.—H. W. (441984), a 55-year-old female hospital employee, entered 
the hospital for the excision of a residual eyst of the right lower jaw. X-ray 
revealed a 2 by 4 em. eystie area in the right mandible involving the first molar 
and second premolar tooth. 

Under gas-oxygen-ether endotracheal anesthesia, the e¢yst was enucleated 
in toto, the eavity packed with gelfoam, and the gingival mucosa approximated 
with interrupted dermalon sutures. 

Postoperative recovery was uneventful, and the patient was discharged 
four days later. Follow-up revealed evidence of a sinus into the oral cavity, 
but there was no postoperative pain or discomfort, and no further treatment 
was necessary. 

Case 6.—T. M. (559630), a 54-year-old pharmacist, was referred to the 
hospital for treatment of a compound fracture of the mandible. X-rays showed 
a eystie defect, extending from the right canine across the symphysis to the 
left premolar area, with a fracture through the eyst. There were several de- 
‘ayed teeth at its upper edge, favoring the diagnosis of a cyst of odontogenic 


origin (Fig. 28). 





Fiz. 28.—Roentgenogram showing odontogenic cyst and pathologic fracture. 
It was necessary to make an emergency incision in the skin underneath 
the chin for drainage of the infected cyst. A Dakin tube was inserted and 
sutured to the skin, and the wound was partly closed by dermalon sutures. 
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One week later, under gas-oxygen-ether intratracheal anesthesia, the cyst 
was enucleated intraorally, the fracture fixed bv means of a Roger-Anderson 
applianee, and fibrin foam placed into ihe eyst cavity, after which it was closed 
by interrupted dermalon sutures. 

The drain, which had been inserted into the external incision was removed 
two days following this latter operation. The intraoral incision healed by pri- 
mary intention, and no sinus appeared opening into the mouth. The patient’s 
recovery was uneventful, with no postoperative pain or swelling. Follow-up 
x-ray taken six months after operation showed the cavity almost completely 


filled with bone (Fig. 29). 





Fig. 29.—Showing bony regeneration six months following operation. 


Case 7.—F. M. (567336), a 48-year-old housewife, was admitted to the hos- 
pital with a diagnosis of eyst of the mandible. Examination revealed a non- 
tender, noninflamed, nonfluctuant, dense mass involving the alveolar molar 
area. There were no molar teeth present on this side, and the bueeal suleus 
was completely obliterated. 

X-rays revealed a multilocular cyst involving the body of the mandible in 
the region of the third molar, and extending to the ramus almost as far up as 
the mandibular foramen. 

Under gas, oxygen, and intratracheal ether anesthesia, an incision was 
made intraorally extending from the upper end of the coroyoid process to the 
horizontal ramus and along the alveolar crest, and then carried vertically to 
the outer surface of the jaw. The cyst in the horizontal ramus was exposed 
by means of an osteotome and the sae enucleated in toto. The other portions 
involving the angle and ascending ramus were then exposed and the membrane 
completely removed. The wound was thoroughly debrided and the cavity 
packed with fibrin foam soaked in thrombin solution, completely obliterating 
the space. The mucoperiosteum was then replaced and the incision closed with 

n dermalon sutures. 
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The postoperative course was uncomplicated and the incision healed by pri- 
mary intention. There was only slight pain the morning following the operation, 
and no opening from the cystic space to the mouth was observed. The patient 
was discharged five days later to be followed in the outpatient clinic. On a visit 
two months after operation, this very satisfactory result was checked. 


Cask 8.—F. B. (586433), a 12-year-old schoolboy, was admitted to the 


hospital on Aug. 2, 1947, with a diagnosis of eyst of the mandible. 

Twelve months prior to admission he had noticed a small, painless swelling 
of the left mandible. This gradually increased in size but was not painful until 
one month ago when there was a tenderness to palpation. He entered his local 
hospital, where x-rays revealed a cyst of the mandible, and he was referred to 
this hospital for treatment. 

Physical examination revealed a firm, fixed, nonfluctuant, nontender swell- 
ing of the bueeal cortex of the left mandible in the premolar region. 

X-rays showed a large cyst in the left mandible extending from the second 
molar area anteriorly to the incisor area. There were several malposed and 
unerupted teeth connected with it (Fig. 30). 


— 





Fig. 30.—Showing exten: of cystic area with involved unerupted teeth. 


On Aug. 23, 1947, under endotracheal gas-oxygen-ether anesthesia, the cyst 
was exposed by an intraoral incision, and the membrane enucleated. The two 
permanent unerupted partially developed premolars were removed with the 
eyst. The second premolar was very adherent to the membrane, but the first 
premolar being free was transplanted back into the mandible. The deciduous 
molar and canine were extracted. The cavity was cleaned and gelfoam soaked 
in saline was inserted to completely fill the space. The wound was sutured with 
interrupted dermalon sutures. 

There were no postoperative complications. The incision healed well by 


primary intention and no other treatment was necessary. 
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Case 9.—W. H. (593265), a 53-year-old white male janitor, came to the 
hospital with a chief complaint of a.dull, aching pain in the lower right molar 
region of three weeks’ duration. The pain was brought on by heat and relieved 
by cold. He visited his local dentist, who took x-rays which revealed a 1.5 by 
1.5 em. isolated, evstic area at the lower border of the mandible in the second 
molar region, whieh did not appear to be associated with the neighboring teeth. 

Under endotracheal gas-oxygen-ether anesthesia, a flap was laid back in the 
molar region exposing the inferior border of the mandible. The eyst had not 
thinned out the bueeal cortex, and this was removed by means of an osteotome. 
A good deal of bone was chiseled away, the cyst exposed and excised. It was 
found that the evst had perforated the lingual cortex and was attached to the 
soft tissues overlying the bone. The wound was debrided and packed with 
(ielfoam soaked in saline. The flap was sutured in place with dermalon sutures. 

The ineision healed by primary intention and no postoperative discomfort 
was had. There was only very slight swelling in the area, which disappeared in 


a few days. 


Case 10.~-L. H. (580213), a 58-vear-old butcher, was referred to the hospi- 
tal by his loeal dentist for diagnosis and treatment of a 3 by 2 em. nonuleerated, 
nontender, semifluetuant mass between the internal and external oblique ridges 
intraorally at the right retromolar fossa. 

X-rays revealed a large area of bone destruction extending through the 
posterior aspect of the right lower jaw and extending into the ramus to the base 
of the condyloid process. The area of bone destruction had the appearance of a 
eyst, but adamantoblastoma and malignaney had to be considered. 

Under intratracheal gas-oxygen-ether anesthesia, an incision was made ex- 
tending from the region of the coronoid process to the first molar area. The 
cystic membrane was exposed and enucleated. The wound was carefully de- 
brided and packed with gelfoam soaked in saline, after which the mucous mem- 
brane was sutured tightly with interrupted dermalon sutures. The pathology 
report revealed the lesion to be a eyst lined by stratified squamous epithelium 
and the wall containing a considerable amount of cholesterol. 

There was no postoperative discomfort or pain to the patient. On the fifth 
day, a very small sinus appeared opening into the mouth, which was left alone. 
No further treatment was given, and follow-up x-rays taken four months post- 
operatively showed the eystie defect almost completely filled with bone. 


Case 11.—J. D. (554843), a 9-vear-old schoolgirl, was admitted to the hospi- 
tal with a chief complaint of a swelling of the right side of her face. She gave 
a history of a firm, slowly enlarging mass of the right mandible of several 
months’ duration. 

Physical examination revealed a firm, nontender mass of the buccal alveolus 
in the right mandibular area. At its anterior edge, a parchmentlike crepitus was 
felt. There was a slight bulging of the lingual alveolar plate, but no sinus was 


present. 
X-rays showed a fairly large eystie lesion in the right lower jaw extending 
toward the angle and apparently involving all three molars. The distal root of 
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the first molar led into the eyst, the tooth bud of the third molar was pushed 
backwards, and the tooth bud of the second molar was displaced downward 
(Fig. 31). The findings were suggestive of dentigerous cyst. 





Fig. 31.—X-ray showing large cystic area with involvement of all three permanent molars. 
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Under endotracheal anesthesia, an incision was made over the crest of the 
gingival mucosa from the retromolar fossa to the distal of the first molar. It 
was then carried vertically and obliquely toward the inferior korder of the 
mandible across the apices of the premolar. The mucoperiosteum was reflected 
and the parehmentlike bone peeled off. The first molar was extracted, and 
the cystic mass completely enucleated by means of a periosteal elevator. The 
lower right developing second molar which lay at the inferior border of the 
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mandible was dislodged and placed in warm saline. Likewise, during suction, 
the lower right developing third molar follicle was dislodged from its bony 
crypt, and this was also placed in saline. The cavity was debrided and cleaned, 
the two developing teeth placed back in their original positions, the cavity filled 
with fibrin foam, and the mucosal edges tightly approximated with 000 catgut. 

The first postoperative day, there was marked swelling of the right face 
due to lymphedema, which subsided on the fourth postoperative day. The 
wound remained closed tightly, and postoperative x-rays showed the trans- 
planted tooth buds in good position. 

Follow-up x-rays taken nine months after operation showed that the cystic 
lesion had practically disappeared. The two transplanted teeth, one in the 
body, the other in the ramus of the mandible, had continued to develop and 
erupt, the second molar coming into fairly good position (Fig. 32). The fibrin 
foam had in no way interfered with the development or the eruption of the trans- 
planted teeth. 

Summary.—The use of the absorbable gelatin sponge has a definite place 
in the treatment of large cavities in bone left by the enucleation of cysts and 
tumors of the jaws. When used judiciously in selected cases, it acts as a space 
obliterator, and after absorption and replacement by fibrous tissue, is eventually 
incorporated into bone. Its application in spaces where there has been a long- 
standing chronie infection is not recommended, as very rapid absorption occurs, 
and thus no useful function is served. When used in cavities where there are 
unerupted or transplanted teeth, there is no interference with development or 
eruption, and these teeth will assume their position in the arch in a normal 
manner. 
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NCOLOGY is a very fascinating study. The growth and development of 

tumors vary to such an extent that only rarely can a diagnosis be made 
from clinical examination alone. Even the roentgen findings are frequently 
misleading, and generally a pathologie study, by means of a biopsy, is the only 
method to ascertain the true character of the disease preoperatively. Of course, 
the result of the pathologie examination of the excised tumor is the last word, 
the basis of the final diagnosis. 

In general, however, all methods of examination should be considered 
together, since even a biopsy may not be completely revealing. This is illus- 
trated by Case 144, which presented in the biopsy the pathologie picture of a 
giant-cell tumor, exactly the same as that in Case 150. Clinieal and laboratory 
examinations, however, disclosed the first lesion to be due to hyperparathyroid- 
ism, while the second was a solitary bone tumor in an otherwise healthy patient. 

The following cases appear to us of unusual interest. 


Case 149 
Enostosis of the Mandible 


M.S. (568090), a 50-year-old single white woman, was referred to the hos- 
pital dental clinie by her local doctor with the chief complaint of a slowly grow- 
ing ‘‘lump on lower left ridge,’ of eight vears” duration. 

About nine years previously, the patient had all her remaining teeth ex- 
tracted because of advanced periodontoelasia and apical abscesses. About one 
year after the extractions, she noticed a smooth, nonpainful mass on the alveolar 
erest in the mandibular left first molar region. The mass increased very slowly 
over the years, but never ulcerated, bled, or caused pain. Reeently, she saw her 
dentist regarding dentures and, because of the hard protuberance, he referred 
her to the hospital for diagnosis and treatment, and advised her to delay denture 
construction until the mass had been removed. 

Physieal examination revealed an edentulous, obese, hypertensive woman 
(225/130) in no distress. There was a 1 by 0.5 em. smooth, hard, nontender, 
nonmovable mass under the gingival mucosa of the alveolar crest of the left 
mandible in the first molar area (Fig. 33). The overlying mucosa was of normal 
color and tone. There was a soft node, 1 em. in diameter, in the right lower 
anterior cervical area. Throat negative. Temperature was normal. White 
blood count, 7,500. Photo hemoglobin, 13.5 Gm. pér cent. 
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Lateral jaw and intraoral radiographs revealed a 13 by 28 mm. irregular 
area of increased density and radiopacity in the left mandible. The roentgen- 
ographic findings were reported consistent with cementoma or odontoma 
(Fig. 34). 


OLR 








Fig. 33.—Photograph showing hard mass under mucosh of mandibular ridge. 
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Fig. 34.—Roentgenogram showing radiopaque area extending into body of mandible. 


The mass was excised on April 16, 1947, under local anesthesia with meono- 
caine-epinephrine. The third division of the fifth nerve was blocked, and local 
injections were made to effect hemostasis. The mucoperiosteum over the bony 
protuberance was retracted. By means of the dental engine and with small 





surgical burs, a number of drill holes were made at the periphery of the mass 
i at the junction with normal bone (Fig. 35). With an osteotome the drill holes 
were connected, and the mass involving both the buceal and lingual plates was 
removed in one segment. In examining the resulting cavity, it was discovered 
that the mandibular nerve was severed. The severed nerve ends were coapted, 
the artery identified, fibrin foam gently packed into the cavity, and the gingival 
mucosa approximated with interrupted dermalon sutures. 
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Fig. 35.—Bony mass exposed. An incision was outlined with drill holes made in the bone. 





Fig. 36.—Roentgenogram showing operative defect. 
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Except for numbness of the left lower lip and submandibular eechymosis, 
the postoperative course was uneventful. Postoperative x-ray is shown in 
Fig. 36. 

Two months after the excision, the patient was referred back to her local 
dentist for the construction of upper and lower dentures. Pathologie exam- 
ination of the excised tissue showed dense cortical bone (Fig. 37). 
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Fig. 37.—Photomicrograph showing dense bone. Diagnosis: Enostosis. 
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Fig. 38.—Roentgen film taken five months postoperatively, showing filling of the operative 
defect with normal bone. 

Diagnosis: Enostosis of mandible. 

At a follow-up examination five months later, a new roentgen film was made 
which showed satisfactory healing (Fig. 38). The operative defect had filled in 
partly with normal bone. 

Summary.— Benign osteogenic tumors are localized bony overgrowths rather 
than true tumors. <A ease is presented in which the bony growth originated 
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from the inner surface of the mandibular cortex and extended into the spongiosa. 
When the dense bone invades the spongiosa, the condition is termed enostosis, 
as compared with e.rostosis—when the overgrowth originates in the outer cortex 
and causes nodular projection. 


Case 150 
Central Giant-Cell Tumor of the Mandible 


M. E. (586680), a 7-vear-old girl, was admitted to the hospital on Aung. 19, 
1947, with the chief complaint of a painless swelling in the right anterior portion 
of the mandible. 

Six weeks prior to admission, the girl called attention to the swelling, whieh 
was not painful and did not increase in size. About two weeks previously, sev- 
eral temporary teeth in the involved area became loose and were extracted by 
the patient. 

Physical examination revealed a well-developed and well-nourished girl in no 
distress. <A firm, nontender, nonuleerated, semifluetuant, 3 by 2 em. reddish- 
blue mass was present in the canine region of the right mandible. It expanded 
the bueeal alveolar process, and caused some displacement of the mandibular 
right central incisor due to pressure (Fig. 39). X-rays showed a_ well- 
demareated area of radiolueency which involved the mandibular right lateral 
incisor and caused the developing follicle of the right mandibular canine to be 
displaced downward. The evstic area extended from the right lateral incisor 
region to the area of the developing second premolar (Fig. 40). These findings 
were thought to be due to a dentigerous cyst which had extended and thinned 
out the bone, and it was decided that a complete surgical enucleation should be 
performed. 

On Aug. 20, 1947, under endotracheal ether anesthesia with a Flagg can 
attachment, the patient was prepared and draped in the usual manner. One 
per cent monocaine with epinephrine, 1:75,000 solution, was infiltrated beneath 
the mucosa of the area to be operated for hemostasis. A horizontal incision 
was made alone the crest of the mandibular ridge from the right first per- 
manent molar to the left central incisor, and carried obliquely down to the lower 
border of the mandible. The mucoperiosteum was reflected with the periosteal 
elevator, exposing a reddish-brown tumor mass. The tumor was soft and easily 
removed by curettage. The unerupted right lateral incisor and developing 
canine were attached to the tumor and were removed with it. As the neoplastic 
tissue exposed the roots of the central incisor and deciduous second molar and 
hoth developing premolars, these teeth were removed. The cancellous bone 
surrounding the tumor was removed with rongeur forceps and curette. The 
cavity was cleaned and the wound margins smoothed with a bone file. Fibrin 
foam soaked in normal saline solution was lightly placed in the’ eavity, and the 
mucoperiosteum was trimmed with scissors. The wound was closed with No. 3-0 


eatgut. 


The specimen was sent to the laboratory for histologic examination, and the 
report was returned as ‘‘giant-cell tumor.”’ A photomicrograph is shown in 
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45 
Since hyperparathyroidism may give a similar picture, fasting serww 
caleium, phosphorus, and phosphatase levels were done, and the long bones, 
chest, and skull were x-rayed. 


RTO TERT 


The blood levels were within normal limits, and 
the x-rays revealed no other evstic lesions. 





Tumor mass expanding niuindible aftet 


causing the exfoliation of several teeth. 








Fig. 40.—Roentgen film showing cystic 


a central 


area which was thought to be a cyst but proved to be 
giant-cell tumor. 


Postoperatively, the patient was nauseated, vomited intermittently for 
three days, and could not take much food by mouth. 


On the second postoper- 
ative day she was given an intravenous infusion of 750 ¢.c. 5 per cent dextrose 
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in water. Her condition gradually improved and her dietary intake became 
adequate after three days. She was given intramuscular penicillin, 50,000 units 
every six hours, postoperatively, which was continued until her discharge. The 
wound was healing well and granulating in, when the patient was discharged 
on Aug. 28, 1947, with instructions to report back at weekly intervals. A post- 
operative x-ray taken two months after the operation showed a satisfactory con- 
dition (Fig. 42). 


Ul 
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Fig. 41.—Photomicrograph of section through central giant-cell tumor. 





Fig. 42.—Postoperative x-ray after excision of central giant-cell tumor. 


Summary.—In contrast to the peripheral giant-cell epulis occurring in the 
gingiva, and in contrast to the jaw lesions characteristic of hyperparathyroidism 
(Case 144), solitary central giant-cell tumors are not rare in children during the 
period of dentition. 
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Because of its invasive traits and the high incidence of recurrence, radical 
excision is advised, even at the expense of developing teeth buds which in 
odontogenic cysts might be preserved. 


Case 151 


Recurrent Adamantoblastoma of the Mandible 

M. M. (574576), a 35-vear-old single female, entered the hospital for the 
first time with a diagnosis of recurrent adamantoblastoma of the left mandible. 

About nine years previously, the patient noticed a discharge and slight 
swelling in the region of the mandibular left third molar. Soft swelling of the 
left face developed, and x-rays at this time revealed a horizontally impacted 
third molar with a follicular eyst. The tooth was removed and the attached 
evst enucleated. Postoperative x-rays were-reported as negative. 

The patient was symptom-free for seven years, when she noticed cracking 
and clicking of her left mandible when opening wide. This was followed by 
eeneralized swelling of the left side of the face and tenderness of the third 
molar region during mastication. 

She was seen by an oral surgeon at this time, who took lateral jaw x-rays 
which revealed an extensive multilocular cyst of the ascending ramus. <An intra- 
oral biopsy was reported as adamantoblastoma. 

One year later, the multilocular eyst was enucleated. She was followed post- 
operatively, when packings were changed twice a week and the eavity irrigated. 
Following this operation, the patient complained of inability to open her mouth 
as fully as previously. 

One year later her jaw began to swell again and soon thereafter, while 
vawning, the former cracking sounds reappeared. She again visited her oral 
surgeon and, after more x-ray studies, a diagnosis of recurrent adamanto- 
blastoma with extension of the area involved in the previous films was made. 

Examination showed a firm, nonfluctuant, moderately tender swelling in 
the region of the left mandible, extending from the tragus of her ear to the mid- 
horizontal body. Intraorally, there was gross bulging in the left retromolar 
fossa, and there was dimpling and evidence of an old incision in the mucosa of 
the ramus. 

A roentgen study made at this time showed in the anteroposterior view 
the jaw widely expanded at the angle on the left by a polyeystie lesion (Fig. 
48). In the lateral view, multiple evsts were noted to extend from the second 
molar region of the horizontal ramus to the tip of the coronoid process and the 
neck of the condyloid process (Fig. 44). Diagnosis of adamantoblastoma was 
made, and the excision of the ascending ramus from the condyloid process to the 
mental foramen advised. The two molars and two premolars were extracted 
with local anesthesia, and the patient was given an admission for the hospital. 


Under gas-oxygen-ether intratracheal anesthesia and after the usual 
preparation of the face and neck, an angulated, vertical incision was made in 
the preauriclar region. The skin and subcutaneous tissue were divided and 
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the temporal fascia exposed. The zygomatic arch and the mandibular joint 
were located. The periosteum of the neck of the condyle was then ineised and 
the condyle laid bare. Special condylar retractors were inserted below the 
eondylar neck, which then was divided by means of surgieal drills and osteo- 
tomes. After the osteotomy was performed, a hole was drilled through the neck 
of the condyle, and stainless steel wire, gauge No. 25, was drawn through and 
wound up. The wire was placed into the wound for use later to attach a bone 
graft. 





Fig. 43.—Anteroposterior view showing trabeculation of polycystic tumor diagnosed as 
adamantobiastoma. 

A second incision was made 1 em. belo the inferior border of the mandible 
extending about one inch posterior to the augle of the jaw and well forward 
to the region of the mental foramen. The skin and subeutaneous tissue were 
divided ; the platysma was exposed. After tying numerous vessels, the platysma 
was divided, the external maxillary artery and facial vein located, grasped 
with hemostats, cut, and tied. The mandible was then exposed, and the peri- 
osteum incised at the inferior border from the angle of the jaw well forward 
to the canine region. When elevating the periosteum from the bone, one of the 
eystie areas was opened and cystic fluid escaped into the wound. It was evi- 
dent that the tumor had perforated at various places, both on the internal and 
external surfaces of the jaw. It was necessary, therefore, to divide the masseter 
muscle, leaving part of it attached. A Gigli saw then was inserted in the region 
of the mental foramen where the bone was divided (Fig. 45). Cystie fluid 
seemed to escape when a hemostat was inserted into the mandibular canal to ar- 
rest hemorrhage. The stvlomandibular liagment was divided next, and the 
mandible freed on the external surface as far as the osteotomy at the neck of 
the condyle. Considerable difficulty was encountered when dissecting the 
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bone away from the mucosa at the anterior border of the ramus, where two op- 
erative procedures had been performed before. A piece of the mucosa was 
removed in this area in order to determine whether the tumor had infiltrated 
the overlying tissue. The mandible then was turned partly out of the wound in 





Fig. 44.—Roentgen film showing polycystic tumor diagnosed as adamantoblastoma. 
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Fig. 45.—Gigli saw inserted to section the mandible in the region of the mental foramen. 


order to see the internal surface of the jaw. After detaching several muscle 
strands, the mandibular artery and nerve were located, grasped, cut, and tied. 
The sphenomandibular ligament was divided then, and the temporal muscle de- 


tached from the coronoid process, which was the last tissue holding the mandible 
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in position. The section containing the tumor was then removed (Fig. 46). 
After tying several bleeding vessels, the wire inserted into the neck of the 
condyle was drawn further down where it could be reached for attachment of 
bone graft at a further operation. 

The wound was then sprinkled with sulfanilamide powder and closed in 
layers, the skin with interrupted dermalon sutures. The preauricular incision 
was treated in a similar manner (Fig. 47). A dressing was applied on the 
incision, after which the mouth was opened and the mucosa closed by inter- 
rupted sutures where it had been perforated. The mandible then was placed 
in occlusion and held by interrupted intermaxillary wires. Eleven days fol- 
lowing operation, after the sutures had been removed and the wounds healed, 
the patient was discharged from the hospital in good condition. The mandible 
was maintained in centrie occlusion by means of dental splints with a guide to 
prevent displacement of the jaw by sear contraction. The report from the 
pathology department was adamantoblastoma (Fig. 48). The postoperative 
x-ray is shown in Fig. 49. 

She remained in good health, and three and one-half months later’ re- 
entered the hospital for a bone graft to the mandible. 

On Sept. 5, 1947, under gas-oxygen-ether anesthesia and after the usual 
preparation of the left side of the face and neck, an incision was made on each 
side of the old sear, which thus was excised 1 em. below and parallel with the 
inferior border of the mandible. It extended from behind the angle of the jaw 
to the mental region. The subcutaneous tissue was divided, after which the 
anterior end of the amputated mandible was located. The periosteum was in- 
cised at-the lower border and stripped away from the outer surface, exposing the 
fragment for about 3 em. The mandible here was decorticated to create a bleed- 
ing area 2.5 em. long and 2 em. high, against which the bone graft could be 
placed. In the meantime, the orthopedie surgeon removed a piece of the crest 
of the ilium using a pattern previously prepared to obtain bone of the right size 
and shape. The graft was then shaped to furnish the proper contour of the 
face. It was angulated somewhat and a V-shaped piece was excised in order 
to bend it in the middle. The new shape of the bone was maintained by means 
of a wire suture. The anterior part of the graft was then decorticated on the 
inner side to obtain a bleeding surface to be put in contact with the decorticated 
area on the jaw. The wire, which had been inserted into the condyle at the 
previous operation, was located. A pocket in the soft tissues was made in the 
preauricular area, and into this area was inserted the distal end of the bone 
graft in which a hole had been drilled to insert the wire from the condyle to 
attach it to the graft. The wire was twisted, and after the bone graft was com- 
pletely inserted the wire was cut short and bent over. The anterior part of the 
graft was now fastened to the mandible by means of two stainless steel sutures 
which were inserted into the previously drilled holes. The ends of the wires 
were cut short and turned in (Fig. 50). The periosteum then was sutured into 
position, the subcutaneous tissue was closed with catgut sutures and the skin 
with subeuticular sutures. Petrolatum gauze, was applied on the wound. The 
mouth was now opened and the mandible immobilized by fixing the lower splint 
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Fig. 46.—Excised part of mandible containing adamantoblastoma. 


~ 





Fig. 47.—Incisions in preauricular region where the osteotomy was performed in the neck 
of the condyle, and incision below the mandible for excision of tumor, closed by means of in- 
lerrupted sutures. 
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to the upper splint with intermaxillary wires. A pressure dressing with an 
Ace bandage was applied, the latter in the fashion of a Barton bandage to sup- 
port the intermaxillary wiring. 





Fig. 48.—Photomicrograph showing adamantoblastoma, 





Fig. 49.—Postoperative x-ray showing excised mandible and wire extending from condyle into 


wound. 

On the following day, the patient’s temperature was 101.8° I°. per rectum, 
and remained between 100° F. and 102° F. for three days. It began subsiding 
on the evening of the fourth day, and gradually lowered to normal on the eighth 
postoperative day. She received 50,000 units of penicillin every six hours dur- 
ing her eleven days in the hospital, and was, discharged on the twelfth post- 
operative day feeling well and able to walk with support. The intermaxillary 
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fixation was maintained for ten weeks. When discontinued, the patient had 
good function of the jaw. Her hip had healed completely, and she was dis- 
charged on October 25, when a postoperative x-ray showed a very good result 


(Fig. 51). 





Fig. 50.—Bone graft placed and attached anteriorly with two wire sutures. 





Fig. 51.—X-ray showing bone graft held in place with two wire sutures anteriorly and wired 
to condyle posteriorly. 

Summary.— As is commonly reported, incomplete excision of adamantine 
tumors results in recurrence. The above ease is a recurrent adamantoblastoma 
involving the entire ramus and angle of the mandible. By radical excision and 
subsequent bone grafting, using the iliac crest, the tumor was eliminated and 


facial contour restored. 
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Case 152 
Hemangioma of the Cheek With Phlebolithiasis 


S. W. (576201), a 57-year-old woman, was admitted to the hospital on 
May 26, 1947, with a diagnosis of hemangioma of the right cheek with phlebo- 
lithiasis. 

Fifteen years ago, the patient noticed a small lump on the inside of her 
right cheek. The lump had grown slowly until five vears ago, when it became 
more noticeable because it had increased considerably in size. When bending 
over, she complained of a sharp pain similar to that of a toothache. Two years 
ago, her local dentist took roentgenograms which were apparently negative, and 
referred her for examination. A lateral jaw film taken at that time showed 
phleboliths. It was decided to defer any surgical intervention, the patient being 
asked to report every year for observation. Three months ago, she was seen 
again and, since she was considerably bothered by the swelling, operation was 
advised. 





Fig. 52.—X-ray showing phleboliths in cheek. 


Examination showed a well-nourished, rather obese woman, edentulous 
for the past ten years. Her right buccal mucosa was of a bluish-red color and 
covered a swelling of about 4 by 5 cm. This was of medium consistency, con- 
taining hard, discreet, nontender, noninflamed masses which appeared to be 
calcified nodules. They were freely movable and most of them were well below 
Stenson’s duct. The tissue was not being traumatized by her dentures. 

X-ray examination revealed areas of radiopaque material which looked 
like a mass of ‘‘buckshot.’’ They were mostly confined to the area anterior to 
the ascending ramus, with three stones in the region of the coronoid process 
(Fig. 52). 
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On May 27, under gas-oxygen-ether anesthesia, after the patient was pre- 
pared and draped in the usual manner, the area was infiltrated with a 1 per 
cent monocaine solution with epinephrine, 1:75,000, for hemostasis. A 5 em. 
incision was made about 1 em. below and parallel to the course of Stenson’s 
duct. The mucosa and submucosa were divided and retracted, exposing the 
hemangiomatous mass, impregnated with phleboliths. The mass was dissected 
out with some difficulty and with comparatively little bleeding (Fig. 53). Part 
of the buccal fat pad was removed with it. Before cutting the tumor free, 
all visible vessels which entered it were tied off with chromatized catgut sutures. 
The wound was packed with fibrin foam, soaked in thrombin-saline solution, 
and closed with interrupted dermalon sutures. 





Fig. 53 Photograph showing mass being excised through incision in buccal mucosa and large 
vein entering the mass being tied. 


Postoperatively, the patient was given 1,500 ¢.c. 5 percent dextrose in water 
and 500 ¢.c. whole blood. Penicillin, 25,000 units, was administered intramuseu- 
larly every three hours for five days. The recovery was uneventful except for 
extensive swelling and eechymosis from the temporal region and cheek to the 
elaviele, which began to subside after the third postoperative day. A small 
slip of tissue from the buceal fat pad extruded from the wound and was excised 
later. Postoperative x-ray showed all phleboliths removed (Fig. 54). 

On examination, the specimen (Fig. 55) was found to consist of blood ves- 
sels and numerous nodules, some being of light yellow color and very hard; 
others were surrounded by a bluish membrane, the wall of a vein, and were soft. 
Part of the specimen was sectioned and examined microscopically. The micro- 
scopic examination revealed concentric masses having the appearance of a cross 
section of an onion, growth lines being evident (Fig. 56). In one of the 
masses, the central portion was composed of bone, with fatty marrow spaces 
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54.—Postoperative x-ray showing phleboliths removed. 





Fig. 





55.—Part of the excised specimen showing phleboliths, 
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ind small bone trabeculae being present. The soft tissue part consisted of fat 
tissue and large blood vessels. The pathologie report confirmed the diagnosis 


if hemangioma with phleboliths. 





Fig. 56.—Vhotomicrograph of phleboliths. 


Summary.—-The hemangiomata are not of uncommon occurrence around 
the mouth and its associated structures. They are observed frequently on the 
skin of the face and on the mucous membranes of the cheek, lip, tongue, and 
gums. Ordinarily, they are asymptomatie, and operative interference may not 
be necessary unless they start to spread. 

Oceasionally, due to irritation or to inherent struetural changes in the wall 
of the vessel itself, a thrombus may occlude the lumen, and this may become 
impregnated with lime salts, forming a phlebolith. 

The preceding case of hemangioma with phleboliths is presented as one 
representing a growth which is of unusual and rare occurrence in the mouth. 

ts striking picture by x-ray, and the relatively asymptomatic, typical, bluish 
swelling of the mucous membrane represent a definite aid in the diagnosis of 
the Jesion. 


Case 153 
Malignant Lymphoma of the Gingiva 


E. (. (335057), a 19-year-old single girl, came to’ the dental clinie with a 
complaint of persistent suppuration and failure of tooth sockets to heal fol- 
lowing extraction of teeth. 

Nine months previously, she had swelling of the right mandible with pain. 
Her dentist took x-rays and a diagnosis of acute alveolar abscess of the mandibu- 
lar right first molar was made. The tooth was extracted under nitrous oxide 


anesthesia. The swelling regressed, pain symptoms subsided, but the tooth 
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socket continued to drain and failed to heal. Postoperative x-rays were re- 
ported to be negative. 

Five and one-half months previously, she had been seen at the hospital 
dental clinie by the periodontist, who thought she had a mixed bacterial infee- 
tion of the socket, causing local necrosis. 

l‘our months previously, the mandibular left first molar roots became ex- 
posed because of gingival recession and necrosis, and, in spite of the fact that 
the previous socket was unhealed, this tooth was extracted by a local oral sur- 
geon. She had no postoperative pain, but the socket, as previously, failed to heal 
normally. 

Three months previously, she noticed a fistula with localized swelling on the 
palatal side of the maxillary right first molar. Her local dentist preseribed 
penicillin troches, and treated the gums for ‘‘mixed infection’’ without re- 
sponse. She was referred to a physician, who did blood and urine studies, 
prescribed large doses of vitamins, and did a complete medical work-up which 
the patient claims was negative. 

The maxillary right first molar then was extracted under local anesthesia. 
Since then, she has had constant drainage from all three sockets, exposure of 
alveolar bone, and bleeding off and on. She re-entered the clinie for diagnosis 
and treatment with the added complaint of inereased fatigue and anorexia 
during the previous months. 

Physical examination revealed a healthy-looking young girl of 19 with 
three unhealed tooth sockets. There was exposed alveolar bone and gross 
necrosis of the overlying and surrounding gingival mucosa, which bled easily 
to touch (Figs. 57 and 58). There was a palpable left cervical lymph node; 
there was no other adenopathy; the throat was negative. The maxillary central 
incisors were notched, and the lower incisors were short and hypoplastic on 
the incisal edges. 

The skin of her legs was rough and hyperkeratotic, with many tiny, pink, 
raised papules which blanched on pressure; there were no other bruises or 
petechiae. 

The provisional diagnosis was localized gangrenous stomatitis due to mixed 
bacterial invasion, causing lysis and inability to repair. 

X-rays were taken which showed bone destruction at the sites of the ex- 
traction and evidence of alveolar bone resorption about several of the molar 
teeth (Figs. 59 and 60). X-rays of the chest, spine, and pelvis were normal. 

White blood count, 17,000 (79 per cent polys, 12 per cent lymphocytes, 7 
per cent monocytes, 2 per cent eosinophiles); red blood count 3,750,000. The 
cells and platelets were normal. 

Cultures and smears showed abundant alpha hemolytic streptococci and 
few gram-positive cocci in pairs and chains; no fusospirochetal organisms. 


Biopsy of involved gingiva revealed malignant lymphoma, clasmatocytic 
type (Fig. 61). The histologic appearance of the specimen was not unlike that 
of monocytic leucemia. 
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The patient was admitted to the hospital and her case was discussed at the 
tumor conference. The consensus of the tumor group was to treat the 
lymphoma by x-ray therapy as follows: 900 r. through an 8 by 10 em. port to the 
right maxilla and mandible in doses of 300 r. per day; 900 r. through an 8 by 
10 em, port to the left maxilla and mandible in doses of 300 r. per day. 





Fig. 57.—Photograph showing denuded roots of maxillary molar in mirrors. 





Photograph showing gingival hypertrophy and necrosis of papilla between lower first 
and second premolars. 








Fig. 59.—Roentgen film showing radiolucent areas caused by tumor (mesial to second molar). 





Fig. 60.—Roentgen film showing radiolucent areas produced by tumor (behind last molar in 
mandible). 





Fig. 61.—Photomicrograph of section through excised tissue showing malignant lymphoma. 
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Following x-ray therapy, granulation of the necrotic sockets could be ob- 
served, and although the color and tone of the involved gingival was not nor- 
mal, the patient could return to work, and is symptom-free. 

Summary.—Failure of tooth sockets to heal in a reasonable period of time 
always warrants investigation and requires explanation. It usually implies 
an infiltrating process, syphilis or other granuloma, or scurvy. 

In the absence of other significant clinical findings, a diagnosis of malignant 
lymphoma, clasmatocytie type, was made in a 19-year-old girl by biopsy of 
gingival tissue which had failed to heal following extraction of teeth. 


Case 154 


Fibrosarcoma of the Capsule of the Mandibular Joint 

I’. K. (580014), a 58-year-old white male office worker, entered the hospi- 
tal complaining of soreness and swelling in the right parotid, auricular, and 
temporomandibular articular region. 

Three years before his entry, he first noticed a dull, intermittent pain in 
his right ear. He consulted his loeal physician, whose examination disclosed 
no pathology of this organ. The pain, however, increased in intensity, becoming 
sharp, piercing, and lancinating in character; and at this time he began to notice 
soreness in the right temporomandibular articulation during mastication of 
food. He was referred to his local dentist, who removed all maxillary right 
molars and constructed a partial artificial denture. His paia continued, becom- 
ing more severe. He was referred to a neurosurgeon, but he received no definite 
diagnosis or treatment for his condition. 

One year later, after consulting several dentists, it was decided that his 
pain was associated with a temporomandibular joint disturbance. His man- 
dible was completely immobilized for three months, without any change in his 
condition. Ife then wore a removable splint, for another three months, to open 
his bite, but without relief. Again he was referred to a specialist who decided 
to inerease permanently his vertical dimension between the mandible and the 
maxilla. This was accomplished by constructing a mandibular partial denture 
with onlays fitting over the posterior teeth, and building up the maxillary an- 
terior teeth with three-quarter cast gold crowns. This treatment, however, 
caused no ehange in his condition 

On June 24, 1947, this patient entered the Massachusetts General Hos- 
pital for an exploratory operation in the temporomandibular and superior 
parotid region. 

Physical examination showed a well-developed, well-nourished middle-aged 
man with a 2.5 by 5 em. moderately soft, nonfluetuant, tender preauricular 
swelling. There was no restriction in the mandibular opening and excursions. 
The opening of the external auditory meatus was occluded. The center of the 
lesion was very tender to palpation, and excruciating pain was at times elicited 
by just taking food into his mouth without masticatory effort. 

His past history and his family and social history were not remarkable. 
His blood studies and urinalysis were negative. 
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On June 25, 1947, an exploratory operation was performed under endo- 
tracheal gas-oxygen-ether anesthesia. A 5 em. angulated, vertical incision 
was made anterior to the ear, extending as far as the lobe. The skin and sub- 
cutaneous tissue were divided down to the temporal fascia. The zygomatic 
arch and the mandibular joint below it were exposed. A tumor mass of 
purplish color which seemed to be attached to the capsule of the mandibular 
joint came into view (Fig. 62). It was carefully dissected away from the 
zygomatic arch, the external auditory meatus, and the condyle. Sinee the 
nature of the tumor was not clear, it was excised for pathologie examination. 
and the wound was closed in layers. 





Fig. 62.—Photograph taken during exploratory operation, showing tumor mass attached to 


capsule of temporomandibular joint. 
His recovery was uneventful, and he returned to his home eight days after 
operation. 
The specimen consisted of reddish tissue measuring 4 by 2 by 2 em. (Fig. 
63). The pathologic examination revealed interlacing bundles of spindle-shaped 
cells with elongated nuclei. These nuclei were seen in longitudinal sections, 
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and occasionally were eut crosswise, giving them a rounded to ova! appearance ; 
some nuclei were hyperchromatic. The cells were closely packed and were com- 
paratively uniform in size. Occasionally, a large, irregularly sized cell was 
found (Fig. 64). 





Fig. 64.—Photomicrograph of fibrosarcoma arising from capsule of mandibular joint. 


Diagnosis: Fibrosarcoma. 
Since the pathologic examination disclosed this to be a malignant tumor, 
and since no metastasis could be found, a radical excision was decided upon, in- 
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cluding the upper part of the parotid gland and the mandibular joint, because 
it was felt that the first operation had been too conservative. 

On July 17, 1947, the patient re-entered the hospital and was operated 
upon the following day. Under intratracheal gas-oxygen-ether anesthesia, a 
new incision was made which extended from the temporal region along the 
erease anterior to the ear, down posteriorly behind the angle of the jaw, and 
about one inch below the inferior border. The skin, which had been infiltrated 
with solution of saline and adrenalin in order to produce hemostasis and de- 
tach it from the underlying tissue, was dissected away from the masseter fascia 
by means of blunt dissection. The inframandibular braneh of the facial nerve 
was located and followed in the posterior direction to the parotid gland. 





Fig. 65.—Dissection of facial nerve to expose varotid gland and mandibular joint to excise 
condyle with remaining tumor and superior part of parotid gland. 


The various branches of the superior and inferior plexus of the facial nerve 
were then carefully dissected out and followed posteriorly to the trunk of the 
nerve (Fig. 65). The operation was then continued on the superior part of the 
incision where, after the tissues were removed from the zygomatic arch, the re- 
mainder of the tumor could be seen. The superior part of the parotid gland 
was dissected away from the facial nerve in an upward direction, until the 
entire tumor mass was attached only to the capsule of the joint. An osteotomy 
was performed on the neck of the condyle, and the condyle detached from the 
glenoid fossa by excising the capsule. The meniscus also was removed with the 
tumor mass. There was considerable bleeding from the bone and from the 
muscles; the bleeding was arrested with fibrin foam and thrombin, after which 
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the incision was closed in layers (Fig. 66), the skin with interrupted dermalon 
sutures (Fig. 67). A pressure bandage was applied, and the patient returned 


to his room in good condition. 





Fig. 66.—Wound closed in layers. 
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Fig. 67.—Incision closed with interrupted sutures. 
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Two days after the operation, some weakness of the facial muscles developed 
on the right side of his face. The patient complained of quite severe pain, and 
was given 10 mg. morphine every four hours as needed. 

The pull of the masseter, temporal, and pterygoid muscles caused an up- 
ward displacement of the mandible on the right. Jelenko splints were ligated 
to the maxillary and mandibular teeth, and intermaxillary traction was applied 
with orthodontic rubber bands. This brought the teeth in fair occlusion, but 
caused severe pain in the left temporomandibular joint; after four days the 
elastics and splints were removed. His occlusion was improved but not normal. 
On the nineteenth postoperative day, the patient was discharged from the hospi- 
tal. He had no pain and was feeling well. 

Summary.—Pain and swelling in the region of the temporomandibular 
joint is commonly attributable to the syndrome of Costen. However, tumors 
should be considered in the differential diagnosis and biopsy technique employed 
to confirm a suspicion of tumor. 

In this case, malignant disease was the source of complaint. Three years 
elapsed, however, during which eleven doctors were consulted and elaborate, 
expensive treatments were prescribed, but to no avail because biopsy of the 
mass was necessary to establish a diagnosis. 

In the May, 1947, issue of the JoURNAL, Massachusetts General Hospital 
Number, Vol. VIII, Case 137, the case of a 49-vear-old man with a long and 
complicated history of preauricular pain was discussed. Biopsy in this case 
revealed metastatic adenocarcinoma. 

In the absence of relief of severe symptoms, in the presence of a definite 
preauricular mass, and in spite of negative roentgenographie findings, a biopsy 


is essential. 














V. DIAGNOSIS OF ORAL EPIDERMOID CARCINOMA 
Howarp W. Woopsury, D.D.S., Bosrox, Mass. 


| Rae week in our Outpatient Clinic, we usually find two or three cases of 
unsuspected malignant lesions involving the oral cavity or jaws. Such 
patients usually come to us because of: increasing soreness under artificial den- 
tures; soreness and/or swelling of the tongue, palate, or lip which does not 
subside; or swelling in the submaxillary region which they attribute to dental 
or oral infection. 

The great majority of these cancers are found to be epidermoid carcinomas. 
Some are early in their change from chronic inflammation and hyperplasia to 
malignant growth, but many are advanced and have infiltrated into the sur- 
rounding vessels and lymph nodes. 

The prognosis of a patient with cancer depends in part upon early diag- 
nosis. Although many oral surgeons do not treat cancer, it is certainly their 
responsibility to make the diagnosis, and then get these patients into the hands 
of those specialists who are adequately trained and qualified to give radio- 
therapy or surgical treatment. 

Any patient with an oral lesion that is persistent, continues to grow in 
size or resembles a malignancy in any way, should receive the following study : 

1. A detailed history of the present illness. 

2. Careful clinical examination of the oral cavity, face and neck. 

3. X-rays of the mandible or maxilla. 

+. Biopsy of the lesion. 

5. Blood and urine studies as indicated. 

Carcinoma does not suddenly appear on or in normal tissues, but nearly 
always develops insidiously in tissues with long-standing chronic inflammatory 
changes. Tobacco smoke with its excessive heat and its irritating tars and resins 
is thought to be responsible for many precancerous conditions. Broken and 
sharp teeth, uncarved and unpolished dental fillings, artificial dental substitutes 
with rough or sharp projections or with overextended peripheral margins, chronic 
pathologic conditions from and about the teeth, and chronically inflamed tissues 
the result of syphilis and/or arsenic and years of excessive exposure to sun and 
wind often result in precancerous lesions which in time may become cancer. It 
is, therefore, a disease of the older age group. 

Epidermoid carcinoma or acanthoma is very diverse in its origin, appear-. 
ance, course, and histologic structure. In its early stage, it may be papilloma- 
tous and have an elevated warty appearance, or it may be flat, depressed, and 
indurated. In the advanced stages, there is erosion and ulceration with raised, 
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nodular, indurated edges and a granulating base. The tumor infiltrates into 
the surrounding tissues and tends to extend along blood vessels and nerves, pro- 
ducing deep ulcerations. Lymph nodes become involved and present a hari. 
fixed mass. Secondary infection is often present. The lesions usually appear 
singly in the mouth, but may be multiple and have distant metastasis. 

In making the examination, careful palpation of the floor of the mouth, 
tongue, bueeal regions, and palate is very important, and a thorough inspection 
of muecobuceal folds, the floor of the mouth, the posterior part of the tongue, 
and the region of the fauces, both directly and with the mirror, is essential. 

The biopsy is best taken with a sharp scalpel. A small, elliptical section 
is taken from within the lesion, through the margin, and into the normal- 
appearing mucosa. With this type of section, all cellular changes may be cde- 
tected. The specimen is immediately emersed in Zenker’s solution or 10 per 
cent formalin, and is given to the pathologist. 

X-rays, of course, will determine whether or not the growth has involved 
the bone which must be known before treatment is undertaken. 

Blood and urine studies should be routine, not only for a differential diag- 
nosis, but to help evaluate the patient’s general health status. Blood studies 
at our clinic include a Hinton test, red blood cell count, hemoglobin, white blood 
cell count, and a differential leucocyte count. The urine is routinely examined 
for specific gravity and albumin and sugar content. 

Carcinomas of the lower lip are usually easily recognized. Tlowever, some 
of the early lesions, such as those arising from superficially ulcerating hyper- 
keratosis and a thickened patch of leucoplakia, can only be diagnosed by a 
biopsy. Grossly, there are three types: uleerating (Fig. 68), exophytic (Fig. 
69), and verrucous. They are usually symptomless until reaching an advanced 
stage. They must be differentiated from (1) syphilitic chancre, which has an 
indurated border but a clean regular base; (2) herpes, because carcinoma of 
the lower lip often is preceded by a vesicle; (3) cheilitis due to vitamin B 
deficiency, which is never indurated; (4) hemangiomas, which are bluish in 
appearance and have a long history. 

CasE 1.—F. G. (508337), an 86-year-old white male, was referred to the Massachusetts 
General Hospital by his local physician for diagnosis of a lesion of the lower lip. 

Two years before, he first noticed a sore on his lower lip which was treated with salve. 
Up to the time of the first appearance of the sore, the patient had been a heavy pipe smoker. 
The lesion increased in size, and after consulting another physician he was referred to the 
hospital. 

On examination, he was found to be completely edentulous with the exception of two 
teeth in the anterior portion of the mandible which were carious and sharp. The tongue was 
not unusual. In the middle of the lower lip, occupying one-half of the lip, there was a 2.8 
em. ulcerated lesion which infiltrated the subcutaneous tissue (Fig. 70). In the left sub- 
mental area, there was a partially fixed 3 cm. node and a 5 em. node in the submaxillary 
area. In the right submaxillary region there was a 1.8 em. lymph node. Diagnosis was a 
relatively advanced carcinoma of the lip with metastases to the cervical nodes. 

In view of the patient’s age, x-ray was used as palliation after the remaining teeth were 


removed. 














* 69. 
x. 70.—Uleerating carcinoma of lip. 
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x. 68.—Uleerating carcinoma of lip. 





Exophytic carcinoma of lip. 


1.—Carcinoma of lateral border of tongue. 


72.—Papillary carcinoma of tongue. 
73.—Carcinoma of syphilitic tongue. 
74.—Verrucous carcinoma of tongue. 
75.—Metastasis of buccal carcinoma to neck. 


76.—Ulcerating carcinoma of buccal mucosa. 
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In carcinoma of the tongue, early diagnosis is often missed because of its 
usually benign appearance. The dentist and the oral surgeon are in a unique 
position in observing these early lesions. They must be differentiated from pure 
leuecoplakia by biopsy, tuberculous lesions which are painful and not indurated, 
and from syphilitic chanere by the dark-field examination and biopsy. Hyper- 
trophy of the papillae foliatae on the tongue at the insertion of the anterior 
pillars of the tonsils is sometimes mistaken for cancer. Fig. 71 shows a moder- 
ately well-advanced carcinoma of the lateral border of the tongue. 


CASE 2.—A. O. (280163), a 71-year-old white male, came to the Outpatient Depart- 
ment with the chief complaint of soreness in the left side of his tongue. 

Four weeks before, he had first noticed soreness on touching it with his finger, and 
thought it was a ‘‘canker sore.’’ He left his maxillary artificial denture out because of the 
pain with it in. He consulted his dentist, who referred him to the Massachusetts General 
Hospital. 

Examination revealed a well-developed, obese, ruddy-faced man who appeared much 
younger than his stated age. He was completely edentulous, having worn artificial dentures 
for twenty years. There was a typical infiltrating type of carcinoma of the left lateral bor- 
der of the tongue, opposite the second molar region, and measuring 12 mm, in diameter. Ad- 
jacent to it on the floor of the mouth, there was a separate papillary type of lesion, 12 mm. 
in height and 1 em. in diameter (Fig. 72). There was no clinical evidence of involvement 
of the regional lymph nodes. 

Treatment was hemiglossectomy, followed in one week by a left radical neck resection. 
Pathology report was epidermoid carcinoma, Grade IT. 


CASE 3.—C, D. (278730), a 65-year-old white man, first came to the Oral Surgery Clinic 
in November, 1943, with the diagnosis made by the Tumor Clinie of syphilitic glossitis and 
carcinoma of the tongue. 

He was first seen three years previously at the Eye Clinic, because of poor vision. 
Marked optic atrophy and arteriosclerosis were found, and he was referred to the Medical 
Clinic. A Hinton test proved positive. His spinal fluid gave a negative Wassermann test. 
Ile was started on bismuth and arsenic injections, and as he had dribbling and incontinence 
and voided about every fifteen minutes day and night, he was referred to the Urology Clinie. 
He received treatments from both the Urology and Medical Clinics for the next year. In 
August, 1941, examination at the Medical Clinic disclosed a marked glossitis with an area of 
thickened leucoplakia and a small ulcer on the right side of his tongue. He was smoking ten 
cigars daily. A note was placed in his record for a Tumor Clinic consultation, but for rea- 
sons unknown he was not seen there at that time. He continued his antisyphilitic treatment 
at Medical Clinic, and urinary treatments at Urology Clinie during the next two years. His 
Wassermann test was still positive in November, 1942, but negative in July, 1945. In October, 
1943, it was noticed, at the Medical Clinic, that the lesion on his tongue was indurated, and 
he was referred to Tumor Clinic, where the diagnosis of malignancy was made. 

Examination revealed a syphilitic glossitis. There was a mass filling the posterior two- 
thirds of the left half of the tongue, invading the tonsillar fossa, and the posterior portion 
of the floor of the mouth (Fig. 73). Beneath the mandible were confluent metastatic glands, 
and a hard, fixed mass filled the upper half of the neck. His mouth showed evidence of poor 
oral hygiene, with severe gingivitis and many infected teeth. 

The cancer was beyond surgical aid, and the extraction of his teeth followed by pal- 
liative radiation therapy was decided upon. 

The patient's death occurred in January, 1944, the cause being cerebral hemorrhage; 
contributory cause, carcinoma of the tongue and hemorrhage. 


Carcinoma of the buccal mucosa is not as prevalent as carcinoma of the 
tongue, and is found more often in patients of a more advanced age. The use 
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of chewing tobaeco seems to have an important role in the etiology of these 
tumors. They often develop from a pre-existing area of leucoplakia and are 
often insidious, the first symptom being trismus or a submaxillary adenopathy. 
Fig. 74 is a verrucous epidermoid carcinoma of the buccal mucosa, and, although 
it does not infiltrate as the other types, it has extended over a wide area. Fig. 
75 shows the extension of the ulcerating type of tumor, Fig. 76, into the sub- 
maxillary lymph nodes, which was the first evidence this patient had of his 
malignaney. Fig. 77 shows an exophytie type of lesion with an infiltrated 
and indurated base. 

The differential diagnosis is usually not difficult. However, the verrucous 
type may appear benign, and biopsies may contain nothing but hyperkeratini- 
zation, hyperplasia, and chronie inflammation. 

CASE 4.—F. G. (303459), a 71-vear-old white male, came to the hospital for treatment 
of a sore cheek. 

Three montis before, while working as a night guard and plane dispatcher, this patient 
ran into an airplane propeller. He struck the left side of his face and broke two teeth from 
his maxillary artificial denture. The following day he noticed a cut on the inside of his cheek. 
Two weeks later, the lesion had not healed, and the patient consulted his local physician who 
cauterized it twice a week for one month and preseribed sodium perborate mouthwashes, The 
area was not painful except when eating fruits, spices, ete. 

Upon examination, there was a 1.5 by 4 em, ulcerating lesion with a granular, indur- 
ated base (Fig. 78). There were no palpable lymph nodes. The maxilla and mandible were 
edentulous. 

The treatment was surgical excision, and the pathology report was epidermoid carei- 


noma, Grade II. 


Carcinomas of the marillary gingiva or alveolar mucosa usually develop in 
the premolar or molar regions, and are often papillary in type. They are, as 
a rule, well differentiated. Submaxillary adenopathy is found only in moder- 
ately advanced cases. They are usually first noticed because of soreness in 
wearing an artificial denture or because of ulcerations around the teeth. 

The benign growths which are usually easy to differentiate from these carci- 
nomas are peripheral giant-cell tumors, fibrous epulis, and hypertrophy of the 


gvingiva. 


CASE 5.—W. M. (487350), an 80-year-old white man, came to the Oral Surgery Clinic in 
\pril, 1945, with the chief complaint of ‘‘aching pain’’ in the right side of the maxilla. Six 
months before, he had several maxillary posterior teeth removed. It was shortly thereafter 
that his pain commenced. 

Examination showed a well-developed, slightly thin, old man in no acute distress. There 
was a 2 by 3 em. yellow, fungating mass, with a reddened, indurated border, situated on 
the right maxillary alveolar mucosa in the premolar and molar region (Fig. 79). This ex- 
ophytie type of epidermoid carcinoma extended buceally and palately as is shown by the 
tumefaction in these areas. X-rays indicated an extension of the process into the antrum. 
There were no palpable nodes in the neck. 

General systemie review and physical examination revealed arteriosclerotic heart dis- 
ease, senile emphysema and asthma, bilateral direct inguinal hernia, lymphedema and arterio- 
venous aneurysm of the right leg, and bilateral Dupuytren’s contractions. 
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Under ether anesthesia, a Jarge section of the alveolar process, hard palate, and floor of 
the antrum was removed with biting rongeurs and electrocautery. The pathologic report 
of the excised tissue was epidermoid carcinoma, Grade I. 

He was given postoperative x-ray treatment, with a total of 4,500 r. When last seen 


several months later, he appeared to be doing satisfactory. 


Carcinomas of the mandibular gingiva or alveolar mucosa, like those of the 
upper gingiva, are found most often in elderly men, and on the posterior one- 
third of the alveolar ridge. Spontaneous bleeding sometimes occurs from the 
exophytie type. Trismus may occur, especially in tumors in the posterior re 
gions. There may be extensive bone involvement from the ulcerative lesions. 
The verrucous carcinomas may expand superficially with little or no symptoms. 

Fig. 80 shows a fairly large, exophytic, cauliflower-like, epidermoid carei- 
noma of the lower alveolar ridge. Here again the clinical history, appearanee 
of the lesion, careful palpation of the region, biopsy, and x-rays establish the 
diagnosis, extent of the growth, course of treatment, and the prognosis. lig. 
81 is a moderately well-advanced lesion. There is a papillomatous mass extend- 
ing away from the gingiva, a so-called tumefaction. 

Epidermoid carcinomas of the palate are quite rare. They usually are 
superficially ulcerated and are seldom localized. They develop metastases to 
the submaxillary or upper cervieal lymph glands. Reeognition, as a rule, is not 
difficult, but must be differentiated from syphilitic gumma if the latter is ul- 
cerated and secondarily infected. Biopsy, of course, would only show chronic 
inflammation and the lesion would disappear under antisyphilitie treatment. 
Fig. 82 shows ulceration and necrosis of the tissues around the palatal roots 


of the canine and posterior teeth. 


Casz 6.—C, B. was referred by his local physician because of an ulcerating lesion of 
the palate (Fig. 83). The lesion had been diagnosed as carcinoma by biopsy, and the pa- 
tient had been given x-ray treatment, six intraoral and six extraoral, one month previously. 

On July 19, 1940, under intravenous sodium pentothal anesthesia, the lesion was widely 
excised. The antrum was not involved, but the floor of the antrum and nasal eavity were 
removed, A prosthesis was constructed to cover the perforation, and when last seen six years 
later there was no recurrence, The pathologic report was epidermoid carcinoma, Grade I. 

CAsE 7.—B. H. (587058), a 67-year-old white male, came to the clinic with the chief 
complaint of soreness of the soft palate while wearing his artificial denture. 

One month before, he noticed soreness on the left side of his soft palate and in the floor 
of his mouth. He consulted his local dentist who prescribed a solution for application to 
the lesion. His condition, however, remained unchanged. 

Examination disclosed a 2 by 3.5°em. granular, plaquelike, red, indurated area involy- 
ing the soft palate, and extending on to the hard palate, anterior pillar, and just beyond 
the midline (Fig. 84). There was a questionably involved lymph node on the right side of 
the neck. The line of compression of the postdam seal of his upper artificial dentures could 
be plainly seen, especially over the lesion. It extended beyond the normal posterior extension. 
The chest film, and blood and urine studies were negative. Report on the biopsy was epider- 
moid carcinoma, Grade If. X-ray treatment seemed the only method of treatment possible, 


and this was instituted. 
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77.—Exophytie carcinoma of buccal mucosa. 


78.—Ulcerating carcinoma of buccal mucosa. 
79.—Fungating carcinoma of emaxillary gingiva. 
80.—Exophytie cauliflower type of carcinoma with leucoplakia of mandibular gingiva. 
81.—Carcinoma without leucoplakia of mandibular gingiva forming a tumefaction. 
82.—Ulceerating carcinoma of palate. 

Small, ulcerating carcinoma of palate. 

Small, indurated carcinoma of soft palate. 

85.—Nodular, indurated carcinoma of the floor of the mouth. 
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Carcinomas of the floor of the mouth occur most frequently in the age group 
of 50 to 60 years. They usually arise from one side of the midline and are 
deeply ulcerated; however, some are superficial. As a rule their course is 
fairly rapid, invading the lingual portion of the mandible and the submaxillary 
region. At first, the patient may feel only an indurated growth with the tongue. 
but, later, after becoming ulcerated, pain, difficulty in speech, excessive saliva- 
tion, and bleeding may occur. 

A diagnosis is made by a thorough digital palpation and a biopsy. An ob- 
struction of the submaxillary or sublingual salivary ducts sometimes causes 
a chronic inflammatory condition. A hard tumefaction of the floor of the 
mouth and submaxillary regions may result from this and be mistaken for carci- 
noma. However, the lack of ulceration, rapid progress, and periods of remis- 
sion would establish the differential diagnosis. 

CASE 8.—C. D. (525863), a 74-year-old white man, came to the Clinic in April, 1946, 
complaining of inability to wear his lower artificial denture because of soreness and pain 
in the floor of his mouth. 

Examination showed a raised, granular, indurated, nontender mass in the anterior 
left floor of the mouth (Fig. 85). There was a palpable node in the left submaxillary region. 
A biopsy was taken, the report of which was epidermoid carcinoma. 

Treatment was 7,800 r. units externally and 3,300 r. perorally, and, when last seen in 
August, 1947, there was no evidence of recurrent disease. 

Summary.—1. Epidermoid carcinoma is the cancer most prevalent in the 
oral cavity. 

2. The prognosis depends in part upon early diagnosis. 

3. Any patient with an oral lesion that is persistent, continues to grow, or 
resembles malignant growth should receive a detailed history, careful examina- 
tion, x-rays, biopsy, and blood and urine studies. 

4. Carcinoma may develop from chronic inflammatory changes brought 
about by long-standing irritation. 

5. Epidermoid carcinoma is diverse in its origin, appearance, clinical course, 
and histologic structure. Grossly, it may appear as an ulcerating, deeply infil- 
trating lesion, or a verrucous, superficially spreading type, or a fungating lesion 
with an indurated base of the exophytie type. 

6. Carcinoma of the lower lip is usually symptomless and must be differ- 
entiated from syphilitic chancre, herpes, vitamin B deficiency, and hemangioma. 

7. Carcinoma of the tongue often looks benign but has the poorest prognosis 
of all oral carcinomas. It must be differentiated from leucoplakia, tuberculous 
and syphilitic lesions. 

8. Carcinoma of the buceal mucosa is insidious and often develops from a 
pre-existing area of leucoplakia. It is seen in patients of a more advanced age 
group. The verrucous types are sometimes difficult to diagnose as malignant. 


9. Carcinomas of the maxillary and mandibular gingiva, as a rule, are well 


(lifferentiated. They appear most often in the posterior regions, and are usually 
first noticed by soreness under artificial dentures. They must be differentiated 
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from peripheral giant-cell tumors, fibrous epulis, and “hypertrophy of the 
gingiva. 

10. Carcinomas of the palate are quite rare. They are usually superficially 
ulcerated. They must be differentiated from syphilitic gumma. 

11. Carcinomas of the floor of the mouth are seen most frequently in the 
age group of 50 to 60 years. They are usually deeply ulcerated and are fixed 
to the mandible. <A differential diagnosis must at times be made from a chronie 
obstructive inflammatory condition of the submaxillary and sublingual salivary 


duets. 








VI. OSTEOMYELITIS OF THE JAWS 


Kurt H. THoma, D.M.D., DANie. J. Hou_Lanp, Jr. D.M.D.. Howarp W. 
Woopsury D.D.S., JARRELL G. BuRRow, D.M.D.. AND 
Epwarp L. SLEEPER, D.D.S. 


HE treatment of bone infections which was developed by us has continued 

to give good results. It consists of combining the use of antibiotics with 
adequate surgery to remove dead and infected bone, followed by careful debride- 
ment of the area and saucerization of the bone defect. The antibiotics are given 
intramuscularly, but are also supplemented by local instillations directly to 
the involved area. A more efficient local effect can be obtained by this method. 
It is essential, whenever possible, to identify the causative organisms and to 
determine their relative sensitivity to the specific antibiotic being employed. 
The following cases illustrate the technique of local instillation of antibioties 
via catheters. 


Case 155 
Acute Osteomyelitis of the Mandible Associated With Infected Wen 


S. H. (565446), a 36-vear-old Negro, entered the hospital on Mareh 5, 1947, 
complaining of swelling and pain of the right lower jaw. 

The patient was completely wel! until nine days before admission to the 
Outpatient Department, when he suddenly developed a severe throbbing pain in 
his right lower jaw. Ie went to his dentist who found no dental pathology. On 
the following day, he again visited his dentist who took x-rays, and although 
there was no visible periapical disease, the mandibular right first molar, which 
Was sensitive to percussion, was extracted. For the next several days the pain 
was unrelieved. 

Six days before admission, he was seen in the Emergency Ward, where the 
diagnosis of acute osteitis and question of dry socket were made, and the recent 
socket treated with an analgesic dressing. At this time there was no intra- or 
extraoral swelling, and the lateral jaw x-rays were negative. A diffuse, non- 
fluctuant, tender swelling over the body of the right mandible secon appeared, 
plus trismus and increased pain. 

The following day the patient was admitted to the Emergeney Ward for 
penicillin, and heat therapy. His white blood count was 18,000 (80 per cent 
polys), and his temperature, 102°F 

The past history revealed an appendectomy seven years ago which was 


. 


uncomplicated. Six months before admission, there was a large furuncle in the 
front of the lobe of the right ear, and two months previously he had had 
pneumonia. 
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Physical examination showed a well-developed and well-nourished Negro 
vith a 3.5 em. firm, tender, warm swelling over the body of the right mandible 
with extension below the lower border, and slight preauricular edema. There 
was marked trismus with jaw opening limited to one inch. There was puru- 
ent discharge from the first molar tooth socket. and a freely movable, soft, 
nontender node could be palpated in both the posterior and anterior cervical 
region, 

X-rays on this admission showed spotty destruction of the posterior portion 
if the horizontal ramus with early sequestration. Findings were consistent 
with acute osteomyelitis. 

Within the next several days, the mandibular right second moijar became 
very loose, exquisitely sensitive to percussion, and was removed (six days after 
admission). Two days later, the temperature was flat, the patient had no pain, 
and there was no fluctuation. He was on penicillin, 50,000 units every three 
hours. The patient was discharged to be readmitted ten days later with an in- 
crease in pain, swelling, trismus, and intraoral suppuration. 

X-rays at this time showed extension of bone destruction and well-defined 


sequestra, extending up the vertical ramus (Fig. 86). 





(8). 


Fig. 86.—X-ray showing osteomyelitis with beginning sequestration 


Cultures showed moderate number of alpha hemolytic streptococci, abun. 
dant Micrococcus catarrhalis and Staphylococcus albus, 

On the eighth day of his second admission, a sequestrectomy and sauceriza- 
tion of the right mandible was performed under endotracheal gas-oxygen- 
A 5 em. skin incision was made beneath the lower border of 
The external maxillary artery 


ether anesthesia. 
the mandible from the angle toward the chin. 
was located, ligated, and eut. After retracting the overlying tissue, the lower 
border of the mandible was exposed, revealing extensive destruction and mul- 


tiple detached sequestra. The buceal cortex of the mandible was removed from 
the premolar region to halfway up the ascending ramus. All infected granu- 


lation tissue and septic bone particles were gently removed, exposing the man- 
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dibular artery and nerve and what was once the mandibular canal. The area 
was generously irrigated with warm saline solution; a rubber Dakin’s tube, 
perforated at the ends, was inserted through the skin incision to the bony eavity 





Fig. 87.—X-ray after sequestrectomy and saucerization with Dakin’s tube inserted. 





Fig. 88.—Dakin's tube inserted into operated area for the instillation of penicillin. 
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ind sutured into place for the instillation of penicillin. Wire buttons were 
attached to the teeth to apply elastics on the right and left sides to immobilize 
the mandible because of the danger of fracture. The skin was approximated 
with interrupted dermalon sutures, and the patient’s recovery from anesthesia 
was uneventful. 

The intramuscular injection of 50,000 units of penicillin every three hours 
was continued, and 3 ¢.c. of penicillin solution (each ¢.c. containing 1,000 units) 
was injected into the Dakin’s tube every three hours. A postoperative x-ray 
showed the operative defect and the tube inserted into the area (Fig. 87). The 
Dakin’s tube was removed on the sixth postoperative day (Fig. 88). 

The patient was discharged on the eighteenth day to be followed in the 
Outpatient Department Dental Clinie. 

The patient continued to drain frank pus intra- and extraorally ; it showed 
Staphylococcus albus by culture. However, he was comfortable. At this time, 
the wen reappeared in front of the ear. It was incised and the contents also 
grew out Staphylococcus albus. 

Two months after the operation, the intra- and extraoral suppuration had 
ceased, the patient was comfortable and back at work. Postoperative x-rays 
showed beginning bone repair. 

Summary.—We believe this is a case of osteomyelitis of the mandible 
arising from lymphatie extension from a preauricular infected wen. Staphylo- 
coccus albus was recovered from both sites. The insertion of a catheter for 
the instillation of topical penicillin is an effective method of destroying the 


gram-positive organisms after sequestrectomy. 
Case 156 


Subacute Osteomyelitis of Ascending Ramus 

A. ©. (572672), a 40-year-old male clerk, was admitted from his local hos- 
pital to the Massachusetts General Hospital on April 25, 1947, with a diagnosis 
of chronic osteomyelitis of the left mandible. 

Seven weeks previously he had a mandibular left molar tooth extracted 
under local anesthesia after it had ached severely for one day. On the day fol- 
lowing extraction, he had severe pain and swelling of the left lower jaw, some 
earache, and trismus. <An ice bag was applied to the jaw, and his dentist 
treated the tooth socket with local irrigations and applications of sulfonamide 
powder. The swelling and pain progressed considerably. Postoperative roent- 
genograms showed some ‘‘bone infection.’’ One week postoperatively, a physi- 
cian was consulted who prescribed 300,000 units of penicillin in oil for five days. 
At this time, the patient was running a temperature and noticed increased ma- 
laise and anorexia. The swelling localized intraorally and broke, frank pus 
draining for one week. Hot saline compresses were used every hour, and hot 
saline mouthwashes every two hours. With this treatment the extraoral swell- 
ing decreased. Three days before admission, however the patient’s physician 
thought he was becoming run down and sent him to the hospital for further 


treatment. 
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Upon admission, the patient was immediately started) on penicillin 50,000 
units every three hours intramuscularly. X-ray findings at this time revealed 
a clearly defined, irregular area of decreased density near the angle of the left 
mandible. In this area of rarefaction there was a 5 by 1.5 mm. shadow of in- 
creased density suggesting a sequestrum (Fig. 89). The right mandible was 
not remarkable. 





Fig. 89.—X-ray showing area of decreased density with sequestrum. 


The following morning a sequestrectomy and saucerization were performed. 
After the usual preparation of the face and mouth under gas-oxygen-ether intra- 
tracheal anesthesia, an incision was made parallel with the inferior border ot 
the jaw extending from about one-half inch behind the angle to the midline. 
The subcutaneous tissue and platvsma were divided; the external maxillary ar- 
tery and facial vein grasped, cut, and ligated) The periosteum of the mandible 
was incised at the inferior border and stripped with the musculature away from 
the bone. Soft periosteal Lone was encountered that peeled cff. As the dissee- 
tion was carried along the ascending ramus, a teaspoonful of pus gushed out. 
This was cultured for aerobic and anaerobic bacteria. 

A large and several smal] sequestra were removed. The area was saucerized, 
following up the dissection well into the coronoid process, after which the entire 
bone area seemed to have a normal appearance, A Dakin’s tube was in- 
serted and attached to the skin by means of a dermalon suture which was drawn 
through the tube. The incision was closed in layers, periosteum and subcutane- 
ous tissue with catgut, and the skin with interrupted dermalon sutures (Fig. 
90). A borie strip and dressing were placed over the wound. The mouth was 
opened and the extraction wound inspected. There seemed to be some granulom- 
atous tissue present. An incision was made on the bueeal surface of the man- 
dible, the flap retracted, and the entire area curetted and small pieces of dead 
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bone removed. After the cavity was entirely clean, the flap was returned and 
attached by means of interrupted dermalon sutures. 

The bacteriologic report from the culture taken at operation revealed the 
presence of Staphylococcus albus. 





Fig. 90.—Dakin’'s tube inserted after sequestrectomy. 





Fig. 91.—Postoperative x-ray after sequestrectomy, saucerization, and débridement. 


The patient had an uneventful postoperative recovery. ‘Twenty-five thou- 
sand units of penicillin were given every three hours intramuscularly and 3 e.c. 
of penicillin solution each ¢.c. containing 1,000 units, instilled locally via the 
Dakin’s tube. This was continued during the period of hospitalization. There 
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was some serous oozing from the wound on the fifth postoperative day, and this 
was cultured for anaerobic and aerobic organisms. The bacteriology report 
showed rare Staphylococcus albus. On the following day the tube was removed. 
and the patient was discharged on May 3, 1947, with instructions to report back 
at frequent intervals. The postoperative x-ray is shown in Fig. 91. 

Follow-up revealed the external wound well healed, and x-rays showed no 
evidence of residual infection. 


Case 157 
Osteomyelitis of the Mandible Following Tooth Extraction 


J. J. (25461), a 59-year-old carpenter, was admitted to the hospital with a 
diagnosis of osteomyelitis of the right mandible. 

The patient had been free of symptoms until nineteen days prior to ad- 
mission, at which time his family dentist had extracted the lower right first 
molar tooth. Immediately following this extraction, the patient noted swelling 
and pain in the right side of the mandible. The condition was treated for six 
days with penicillin, at the end of which time the swelling had become more 
pronounced. 

Fifteen days before admission, the patient was referred to our Emergency 
Ward for diagnosis of the nonhealing socket and persistent swelling. X-rays at 
this time revealed a punched-out area of radioluceney around the apex of the 
root of the second premolar tooth. A diagnosis of alveolar abscess was made at 
this time, the premolar extracted, with apparent diminution of the swelling 
and pain. 

Two days later, the socket appeared to be healing well, although there was 
still evidence of residual swelling and persistent soreness. 

Physical examination on admission revealed a well-developed and well- 
nourished male with a nontender 4 by 5 em. induration and subperiosteal prolif- 
eration over the right mandibular premolar area. Suppurative discharge was 
present in the sockets from which the teeth had recently been extracted. 

Roentgen examination revealed an area of rarefaction of the right horizontal 
ramus of the mandible, extending from the premolar area into the posterior 
portion, which was consistent with osteomyelitis (Fig. 92). No evidence of re- 
tained root fragments or sequestration was present. Bacteriologic examination 
of the suppuration within the sockets showed abundant alpha hemolytic strepto- 
coeei and rare Staphylococcus albus. The patient’s temperature on admission 
was 99.4°F., his white blood count was 9,300 and his urine study negative. 

The patient was treated with 50,000 units aqueous solution of penicillin 
given intramuscularly every three hours. Warm saline irrigations of the sockets 
were instituted every two hours. On the third hospital day, under endotracheal 
vas-oxygen-ether anesthesia, the patient was draped and prepared in the cus- 
tomary fashion. A 3 em. incision was carried from the mandibular right second 


snolar along the alveolar crest to the mandibular right first premolar region. 
This incision was then extended obliquely downward toward the symphysis. 
The mucoperiosteum was detached and reflected, care being taken not to disturb 
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le mental nerve as it emerged from the mental foramen. The mucoperiosteum 
was reflected as far down as the lower border of the mandible, thus revealing the 
necrotic bone and chronic inflammation. The buceal plate was removed with 
an osteotome and rongeur forceps, as far down as the lower border of the man- 
lible, thereby enabling the total removal of the necrotic bone and chronie granu- 
lation. At this point, it was necessary not to disturb the inferior dental nerve 





Fig. 93.—Dostoperative x-ray showing area decorticated and saucerized. 


as it was lying along the floor of the excavation. It was found that the osteomye- 
litic process had extended anteriorly; therefore, the first premolar and cuspid 
as well as all four mandibular incisors and the left cuspid tooth had to be re- 
moved. The buceal plate was rongeured and removed from the region of the 
symphysis including the necrotic bone and chronic inflammatory tissue. The 
bueeal and labial mucoperiosteum were then returned and sutured to the lingual 
gingiva, so covering the inner surface of the lingual plate. A large borie strip 
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pack was applied on top of the mucoperiosteum, and two interrupted dermalon 
sutures were applied at the extremities of the incision in order to hold the paek 
into place. The patient was returned to the ward in good condition. 

An ice pack was placed on the patient's chin for the first twelve hours fol- 
lowing the operation, and the patient was maintained on 50,000 units of peni- 
cillin given intramuscularly every three hours while he remained hospitalized. 
Ile was discharged on the third postoperative day, to be followed weekly in the 
Outpatient Dental Clinic. Recovery was uneventful and satisfactory. Two 
months following the operation, the soft tissue lesions were well healed and 


x-rays revealed evidence of normal bony regeneration (Fig. 93). 
Case 158 
Chronic Osteomyelitis of the Mandible Following Accident 


K. J. (377163), a d51-vear-old white truck driver, was admitted to the hos- 
pital on Aug. 8, 1947, with a diagnosis of osteomyelitis of the mandible. 

Four weeks prior te admission, he was struck on the right side of the jaw 
while unloading freight. At this time, he noticed moderate swelling, pain, and 
difficulty in opening his mouth. Ifis family dentist prescribed flaxseed poultice 
applications which caused his svmptoms to subside at that time. 

Ten days prior to admission, the swelling, pain tenderness, and redness 
over the right mandible recurred. Ile went to a local hospital where a diagnosis 
of ‘abscess’? was made, and the swelling incised and drained externally. Me 
had a fever, but no chills. He was given penicillin by mouth and kept in the 
hospital for five days, after which time he returned home to his physician with 
slight swelling, no pain, and persistent discharge from the site of his incision. 

Five days before admission, his local physician took roentgenograms and 
made a diagnosis of osteomyelitis of the mandible. Blood examination at 
this time revealed a positive Hinton, and the patient was referred to the Massa- 
chusetts General Hospital for treatment. 

Upon admission, physical examination revealed a well-nourished, well- 
developed. white male in moderate distress related to his swollen jaw. There 
was a 4 em. incision below the lower border of the right mandible with slight 
fullness in the area, which was tender to pressure. There was no trismus pres- 
ent. His lower jaw was edentulous, and almost all maxillary molars had been 
extracted previously. His remaining teeth showed some evidence of periodonto- 
clasia, but were in fair condition. 

Roentgen examination showed extensive osteomyelitis of the mandible with 
sequestration of the alveolar ridge (Fig. 94). 

The patient was started on penicillin immediately ; 50,000 units were given 
every three hours. The following morning, a sequestrectomy and saucerization 
were performed. Under gas-oxvgen-ether endotracheal anesthesia, with the pa- 
tient prepared and draped in the usual manner, an intraoral incision was made 
along the alveolar crest from about the first molar region on the right side to 
the eanine region on the left side. The overlying mucoperiosteum was retracted, 
exposing multiple freely detached sequestra. These were removed with the 
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entire lingual cortex from the left canine region to the right premolar region. 
The inner or cancellous bone was grossly necrotic down to the lower border. 
The mandible in the region was saucerized so that all necrotie bone could be re- 


moved. After this, the mucosa was approximated with a number of interrupted 





Fig. 94.—X-ray showing osteomyelitis of mandible with sequestration of alveolar ridge. 





Fig. 95.—Postoperative x-ray showing Dakin’s tube inserted through incision below chin after 
excising the fistula. 


dermalon sutures. Following this the draining skin fistula was excised; a No. 8 
catheter was inserted and sutured in place for the instillation of local penicillin. 


An intravenous infusion of 1,500 ¢.c. 5 per cent dextrose in water was given dur- 


ing the operation. 
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The bacteriology report revealed few nonhemolytic streptococci, gran- 
positive cocci in pairs, cluster, and chains, and gram-negative rods which did 
not grow out anaerobically or aerobically. The pathology report was returned 
as chronic osteomylelitis. 

Postoperatively, the patient did well. A postoperative x-ray is shown ii 
(Fig. 95). He was kept on intramuscular penicillin, 50,000 units every three 
hours and 5,000 units were instilled locally through the tube every three hours. 
Some drainage from the wound continued at the time of discharge on Aug. 18, 
1947. He was seen in the Outpatient Department at frequent intervals until 
the wound had completely healed. 

Summary.—In the presence of untreated syphilis, trauma to the jaw re- 
sulted in osteomyelitis. Penicillin intramuscularly and by local instillation com. 
bined with adequate surgery terminated the suppurative process and resulted in 
rapid repair. 


Case 159 


Irradiation Necrosis of Maxilla 


E. F. (248809), a 55-vear-old man, entered the hospital on June 3, 1947, 
with the diagnosis of chronic osteomyelitis of the left mandible. 

Four years before entry, while working at an oil dock, he was accidentally 
struck in the face with a five-pound hammer. He was knocked down but did 
not lose consciousness. He had sustained a laceration through the left side o7 
his upper lip, and three maxillary teeth were loosened. He received first aid, 
but nothing was done for his teeth. 

These teeth remained loose, and after two and one-half years he consulted 
his dentist about them. One of the involved teeth was removed, but its alveolus 
failed to heal. His upper lip became swollen and there was persistent suppura- 
tion from the extraction socket. His dentist referred him to an oral surgeon, 
who extracted the two remaining loose teeth and removed a small piece of bone. 
This, however, was not followed by normal healing, the bone remained exposed, 
and suppuration continued. He was treated in various ways over a_ perioil 
of one vear by his oral surgeon, but without relief. 

Physical examination showed a well-nourished, well-developed, rugged man 
in no distress. There was a 1 by 1 em. pigmented sear on the left side of the 
upper lip just beneath the ala of the nose. Intraorally, there was a depression 
in the muecolabial fold in the left side of the maxilla in the lateral incisor and 
canine region. The bone there was exposed and suppurating. The x-ray ex- 
amination did not reveal any gross defect (Fig. 96). His blood pressure was 
140/70. Hinton, negative. 

His past record revealed that in 1940 he had a basal-cell epithelioma, about 
8 mm. in diameter, on his upper lip. At that time he was treated with x-ray 
radiation, receiving 2,400 r. with a screened field and a wide margin, The 
x-ray therapy accounted for the circular pigmented area of skin atrophy above 
the lip, the trauma received to the radiated site precipitating the necrosis. 
This finding changed the diagnosis to radiation necrosis. 











warns 
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On June 24, under gas-oxygen-ether anesthesia and after the usual prepara- 
tion of the face and oral cavity, the fistula on the anterior surface of the left 
maxilla was widely excised. Considerable sear tissue was encountered leading 
lown into the depths of the wound, at the termination of which lay a large 
sequestrum. The fistula and sequestrum were removed. After this, consider- 
able necrotic bone was removed by means of an osteotome, the cavity extending 
to the floor of the nose. The right superior incisor was extracted. After sau- 
cerization was completed, fibrin foam with thrombin was inserted to arrest 
considerable bleeding from the wall of the cavity. A boric strip was placed on 
top of the foam to pack the cavity open. A suture was taken from the mucosa 
of the lip to the palatal mucosa to retain the dressing in place. Immediately 
following the operation he received intravenously 1,500 ¢.c. 5 per cent dextrose 


in water. 





Fiz. 96.—Irradiation necrosis of maxilla. 


He was given 50,000 units of penicillin every three hours by intramus- 
cular injections, both pre- and postoperatively. Demerol, 100 mg. was given 
every four hours when needed for pain. 

His recovery was uneventful, and he was discharged from the hospital 
June 7, 1947, to be followed at intervals of three days. After two weeks of 
further treatment, consisting of irrigations. he was discharged relieved. 

Summary.—Following radiation therapy, the susceptibility of the jaws 
to infection from trauma is marked. The absence, or at least diminution, in 
repair mechanism makes extraction of teeth hazardous. 

In this case, radiation followed by trauma and tooth removal accounted for 
the prolonged period of necrosis and the slowness of sequestra formation. 








VII. AN ANALYSIS OF ONE HUNDRED THIRTY RECENTLY TREATED 
FRACTURES 


Kurr H. THoma, D.M.D., anp JARREL G. BURROW, D.M.D. 


N O REPORT of the activities of a department of oral surgery in a large hos- 
pital today would be complete without some mention of work carried out 
on mandibular and maxillary fracture cases. 

It is our aim to present a preliminary report of 130 cases of jaw fractures 
treated in this hospital. More complete statistics on incidence, anatomical in- 
volvement, method of treatment, duration of treatment and subsequent presence 
or lack of complications will follow in a later more extensive report. Suffice 
to say at this time that our experience with fracture cases is not unlike that 
reported from other sources; but it is, however, interesting to compare methods 
of dealing with these common problems. The techniques of treatment of frae- 
tures vary almost as much as do the number of men undertaking the treatment ; 
yet, in essence, the underlying principles of reduction and fixation remain con- 
stant throughout. 

Some writers feel that the method found most effective in their hands is the 
best method for them to follow. There is obvious merit in this philosophy, merit 
that we do not wish to refute. We do feel, however, that, in large clinics where 
teaching and research must play an important factor in the everyday conduct of 
the work, it is the duty of the Surgeon-in-Chief and his house officers to be ever 
aware of possible variations in treatment. It is for this reason that we have at 
times undertaken three or four different metheds of therapy on that number 
of similar cases. 

It is not within the scope of this preliminary report to describe new methods 
of treatment, nor is it our wish to imply that one method is more superior than 
another for any one given case of fracture. 

Each case is an individual problem within itself and must be handled as 
such, The treatment of choice in any one case is that method which most effee- 


tively overcomes all existing problems. 


TABLE I. FREQUENCY OF INVOLVEMENT 


Mandibular fractures 107 





Maxillary fractures 23 
Total 134) 


The authors present in Tables I, I], III, and IV a catalogue of 130 cases 
of the recent maxillary and mandibular fractures chosen at random from those 
eases treated in our hospital. 
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TABLE II. SEX DISTRIBUTION 
Male 95 
Female 35D 
Total 130 
TABLE IIIT. MANDIBULAR FRACTURES 
NUMBER 
NATOMICAI OF DISPLACEMENT) UN LAT-| BILAT TREATMENT 
N VOLVEMEN' CASES | YES NO ERAL ERAL " b ‘ d e f ¢ 
ody only D7 1-4 He) 1] L6 ; Ss 14 o 
Ms gy + 6 l 2 } 
Angle only 10 9 10 ) ) 2 l 
| ] 
Svmphysis only t } 2 2 
( ondyle only 16 16 14 2 6 | 7 l 1 
] 
( ondy le and 
body 14 14 5 9 i oa 5 Rx 
Condyle and re 
Symphysis } { 9 2 > l fused 
Condyle, body, Both received Thoma angie 
and angle ® 2 2 clamp and_ skeletal fixation 
Total 107 93 14 70 > $+] > 2] 23 S 2 7 
The rious types of treatment indicated by letters are as follows: 
Intermaxillary wiring. 
b. Intermaxillary elastics. 
c. Transosseous wiring. 
1. Skeletal fixation. 
e. Circumferential wiring. 
f. Thoma clamp. 
2c. No treatment. 
TABLE ITV. MAXILLARY FRACTURES 
NUMBER TREATMENT 
ANATOMIC Or DISPLACEMENT 
INVOLVEMED CASES YES NO a b ‘ d e f @ 
Body 11 7 » l 4 
4 l : 
Zv go. 9 7 } 3 
» ) 
Bot] } 3 1 1 1 
Total 23 17 6 4 l | ” is) 4 a) 
rious types of treatment indicated by letters are as follows: 
Intermaxillary wiring. 
b. Intermaxillary elastics, 
c. Transosseous wiring. 
d. Skeletal fixation. 
e. Lifting of zygoma intraorally. 
ft. Lifting of zygoma extraorally. 
eg. No treatment. 











VIII. FRACTURE CASES TREATED BY MEANS OF INTERNAL 
FIXATION 


Kurr H. THoma, D.M.D. Danie. J. HoLLanp, Jk., D.M.D., Howarp W. 
Wooperury, D.D.S., JArREL G. BuRROW, D.M.D., AND 
Epwarp lL. SLEEPER, D.D.S. 


NTERNAL fixation by means of transosseous wiring or by the use of small 

metacarpal bone plates with four screws is recommended in unstable frae- 
tures and especially in comminuted fractures. They are generally used with 
open reduction, which gives an opportunity for correct positioning of the frag- 
ments. Both bone plates and transosseous and circumferential wires give very 
satisfactory results if used correctly. They should be applied to fix the fray- 
ments in their reduced position, but should not be relied upon to resist the 
strain produced by the moving of the jaw during mastication or speech. In all 
cases the mandible should be immobilized, either by intermaxillary wiring it 
the teeth are adequate, or by the use of a splint. In some edentulous cases, 
skeletal fixation may be used. Stainless steel wires and vitallium bone plates 
are biologically inert and do not have to be removed after the fracture has 
united. This does not apply to circumferential wires, since they project into the 
mouth and therefore must not remain. 


Case 160 


Comminuted Fracture Treated With Circumferential Wiring and 
Intermaxillary Fixation 


R. D. (576230), a 28-year-old man, was admitted to the hospital on May 
27, 1947, with the diagnosis of compound, comminuted fracture of the mandible. 

Eleven days previous to admission the patient was in an automobile acei- 
dent in which he received injuries to the head. He was unconscious for an un- 
known period of time. Upon arrival to the nearest hospital, he regained con- 
sciousness, but was dizzy, bleeding from the mouth and left ear. He had a 
painful lump on his head and lacerations on the chin and inside of the mouth. 
X-rays of the jaws were taken, lacerations cleansed and sutured, two teeth 
wired on the left lower jaw, penicillin administered, and a Barton bandage ap- 
plied. The patient remained in the hospital for seven days, the first two of 
which bleeding from the mouth, sore throat, and difficulty in swallowing and 
talking persisted. 

He was referred to this hospital with complaints of swelling and a small 
amount of pain. 

Examination revealed a well-developed, well-nourished man with an 8 by 
10 em. swelling about the middle of the lower border and lateral surface of the 
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left mandible. Mobility and crepitus were present in the left first molar area. 
Lacerations of the mucous membrane of the lower lip and tongue were present. 

Roentgenograms showed a compound, comminuted fracture of the left body 
of the mandible through the first molar space, with butterfly comminution on 
the lower border. Vertical and lateral displacement were present. 

On May 29 in the Outpatient Clinic, under local anesthesia, a Jelenko 
splint was attached to the upper jaw, with wires attached to each tooth for com- 
plete stabilization. In the evening of the same day, under gas-oxygen-ether 
anesthesia, the wire which had been attached to the premolars was removed, 
after which a Jelenko splint was wired to the lower teeth. A circumferential 
wire was then inserted to hold the comminuted portion of the mandible in posi- 
tion. The rough edges of the lip and tongue wounds were cut and sutured with 
dermalon sutures. The lower jaw was fixed by intermaxillary wiring connecting 
the upper and lower splints, after which the patient was returned to his room. 





Fig. 97.—Postoperative x-ray showing comminuted fracture of mandible with butterfly 
fragment at lower border fixed with circumferential wire. Jelenko splints used for intermaxil- 
lary fixation to immobilize the jaw. 


Postoperative x-rays showed a comminuted fracture of the horizontal ramus 
of the left mandible, held in good position by intermaxillary fixation and cir- 
cumferential wiring about the butterfly fragment (Fig. 97). 

The patient’s recovery was uneventful, and he was discharged from the 
hospital five days after operation. The splint and circumferential wire were 
removed after six weeks. 

Case 161 
Multiple Mandibular Fractures Treated With Skeletal and Internal Fixation 


L. T. (571621), a 57-year-old woolen mill worker, entered the hospital on 
April 18, 1947, with a diagnosis of multiple fractures of the face. 
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Twelve days ago, while working at his machine in the factory, the patient 
stated that his arm got caught in a fan belt and when he regained consciousness 
he was being taken to a hospital. He was unconscious for a period of ap- 
proximately fifteen minutes. 

At his local hospital, the patient was given emergency treatment for super- 
ficial lacerations and bruises. He stated that during his stay at the hospital he 
did not suffer from dizzy spells, anorexia, or insomnia, and his reflexes were 
apparently normal. He was able to take soft foods and liquids by mouth with- 
out difficulty. Many x-rays were taken, and penicillin therapy was discussed, 
but nothing was done at the time, and he was referred to the Massachusetts 
yeneral Hospital for further treatment. 

Upon admission, the patient’s chief complaint was numbness over his entire 
face and an occasional severe ‘‘ 
ical examination revealed a_ well-nourished, well-developed man in moderate 
distress related to his facial injury. There was evidence of a sutured laceration 
in the right temporal region. There was a large ecchymotie area extending from 
the right infraorbital region to the lower jaw and from the anterior portion ‘of 
the neck to the sternum. The buceal and gingival mucosa on the right side also 
showed evidence of ecchymosis. There was numbness but no paralysis of the 
soft tissues in the infraorbital, maxillary, and mandibular areas. Tenderness 
was present over the right and left maxillary sinuses and over the right zygoma 
and preauricular areas. Intraoral examination revealed the patient to be eden- 
tulous. and the left side of the body of the mandible was fractured and marked- 
ly displaced upward without being compounded. 


stretching sensation’’ of the lower jaw. Phys- 


Preoperative x-rays revealed a comminuted fracture involving the left man- 
dible, with a comminuted fracture through the right ascending ramus of the 
jaw. The symphysis and the right mandible were displaced downward and 
toward the left. The condyles were not affected. There was a fracture through 
the right frontomalar articulation and a fracture of the rim of the right orbit 
extending downward through the malar bone to involve the lateral wall of the 
right antrum. There was also a fracture through the zygomatic arch, with re- 
sultant inward and downward displacement of the lateral portion of the malar 
bone. 

Penicillin was administered immediately, 25,000 units every three hours, 
and consultations were requested from the neurology and eye and ear services, 
since the patient had had a period of unconsciousness at the time of his acei- 
dent, and he now complained of diminished vision in his right eye. The neuro- 
logical examination was negative, and examination of the right eve suggested 
damage to the optic nerve from hemorrhage within the nerve sheath, or from 
direct injury by possible fracture. X-rays of the optic foramen showed it was 
not involved by the fracture, and it was decided that the operation for redue- 
tion and fixation of the mandibular fractures should be done at this time. 


On April 21, 1947, under gas-oxygen-ether intratracheal anesthesia and 
after the usual preparation of the face and mouth, a three-inch incision was 
made below the inferior border of the left mandible. The subeutaneous tissue 
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was divided, the external maxillary artery was dissected free, tied, and cut, 
after which the periosteum was incised and the fracture site exposed. There 
was a butterfiy fragment at the inferior border which in itself had split in half. 
A bone plate was placed across the main fracture and attached with two screws. 
The two small pieces of the butterfly fragment were attached with a stain- 
less steel wire. The fracture was very insecure though in good position, and, 
therefore, skeletal fixation was applied for further immobilization (Fig. 98). 
The incision was closed in layers. Periosteum and subcutaneous tissues were 
united with catgut. The skin was closed with interrupted dermalon su- 
tures. Next an incision was made intraorally along the anterior border of the 
right mandibular ramus. The bone was exposed so that the fracture came into 
view. Three fragments were seen, including the coronoid process. A drill hole 
was made through the two anterior fragments which were fixed by means of a 
stainless steel wire. The fracture of the condyloid process could not be reached 
from this approach, but it looked in fairly good position (Fig. 99). The inei- 
sion in the mucosa was closed with interrupted catgut sutures. The third frac- 
ture of the malar bone was then reduced by means of a cow horn forceps which 
was inserted through the skin so as to take hold of the malar bone for manipu- 
lation. The zygomatie arch, which was fractured in two places, was manipu- 
lated to restore its normal contour. A Barton bandage was applied with the 
patient’s dentures inserted to serve as a splint. 





Fig. 98.—Postoperative x-ray of left mandible showing fracture after reduction and fixation 
with Sherman plate and Frac-Sure appliance. 

The patient was given 1,500 ¢.c. dextrose in water during the operation, and 
another 1,500 ¢.c. the next day. Penicillin, 25,000 units every three hours, was 
continued through the fifth postoperative day. 

X-rays of the jaw after reduction with internal fixation and Frac-Sure 
splints showed good position of the reduced bones (Figs. 98 and 99). 
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The postoperative course was uneventful, and on May 1, 1947, the patient 
was discharged with instructions to report back at weekly intervals. The ex- 
ternal appliance was removed after five weeks when the patient had good fune- 
tioning of the jaw. 





Fig. 99.—Postoperative x-ray of right mandible showing multiple fractures of ramus reduced 
and fixed with internal transosseous wiring. 


Case 162 


Malunited Fracture of Mandible With Malocclusion and Traumatic 
Arthritis of Mandibular Joints 


E. F. (573786), a 49-year-old executive, entered the hospital on May 6, 
1947, for the revision and reduction of an old jaw fracture. 

Five months prior to this time, he sustained jaw and head injuries result- 
ing from an automobile accident. He was treated at a local hospital for lacera- 
tions of the chin; during his subsequent six weeks’ stay at the hospital, au 
intraoral incision and drainage was done and intermaxillary wires were applied 
to his teeth for immobilization of his jaws as x-rays had revealed a bilateral 
mandibular fracture. 

When, after eight weeks, the intermaxillary wires were removed, the patient 
could not open his jaw. He consulted his dentist who preferred to postpone 
any further treatment until his ‘‘symptoms had subsided.’’ He then went to 
another doctor who x-rayed his teeth and jaws, and referred him to the Massa- 
chusetts General Hospital for further treatment five months after his first 
operation. 

Examination at the time of admission revealed a well-nourished, well- 
developed man in moderate distress related to his old jaw fracture. There was 
a definite protrusion of the mandible, with deflection to the left, and a malocelu- 
sion of the anterior teeth (Fig. 100). He suffered from severe pain due to 
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traumatic arthritis of the left temporomandibular joint which began at the 
time of the accident. His right temporomandibular joint had also recently 
become involved. 

X-ray examination revealed a malunited fracture of the left body of the 
mandible, near the angle (Fig. 101, A). The anterior segment on palpation was 
medially placed. The right side showed a fracture of the body of the mandible 


in the premolar area which was in fairly good position (Fig. 101, B). 





A. B. 

Fig. 101.—A, Malunited fracture at angle of jaw. B. Fracture in first molar region of partly 
edentulous mandible. 

The patient was started on penicillin, 50,000 units every three hours, and 

on May 7, 1947, under gas-oxygen-ether intratracheal anesthesia, induced with 

pentothol, and after the usual preparation of the skin of the neck and face, an in- 
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cision was made one inch below the inferior border of the mandible, extending 
from the angle of the jaw 2.5 inches forward. The subcutaneous tissue was di- 
vided as was the platysma after which the external maxillary artery and facial 
vein were dissected free, divided, and tied. The periosteum was then incised 
and the site of the fracture exposed. The fragments seemed to have over- 
lapped, and healed with the ramus overriding on the external surface of the 





Fig. 102.—Postoperative x-ray showing fracture revised and fixed with Sherman plate. Man- 


dible immobilized by means of intermaxillary wiring. 





Fig. 103.—X-ray taken five months after revision of fracture showing excellent union. 


horizontal part of the jaw. With the osteotome, the two fragments were cleaved 
apart, after which the ends were freshened, cutting away considerable ebur- 
nated bone. The fragments were repositioned to bring the teeth in normal oeclu- 
sion. After the bone was realigned, a four-hole Sherman plate was attached 
by means of four screws. Chips derived from the excised bone were placed 
between the fragments. The periosteum was then replaced and sutured, and 
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the wound closed in layers, the skin by means of interrupted dermalon sutures. 
After applying a dressing on the wound, the mouth was opened, the left upper 
second incisor root extracted, and intermaxillary wiring applied to immobilize 
the jaws, after the patient’s occlusion had been properly adjusted. The post- 
operative x-rays showed excellent alignment (Fig. 102). His course from then 
until discharge on May 11, 1947 was uneventful. He was instructed to report 
back for the removal of the wires and further postoperative care. The inter- 
maxillary fixation was dispensed with after six weeks. A postoperative x-ray 
taken five and one-half months after revision of the fracture is shown in 
Fig. 103. 








IX. NEW METHODS FOR IMMOBILIZATION OF THE MANDIBLE 


Kurt H. THoma, D.M.D. 


MMOBILIZATION of the mandible is important in many types of fractures. 
If the teeth are inadequate for intermaxillary fixation, either by direct wiring 
or the use of arch wire splints, such as the Jelenko or the Winter splint, or if 
the patient is edentulous, we must resort to other methods. Skeletal fixation 
has solved this problem only partly, since the method has only limited appliea- 
tion; for example, it is not very effective in fractures at the angle or ramus of 





Fig. 104.—Barton’s bandage reinforced by elastic bands. 


the jaw. In this issue, several cases have been reported which were treated by 
means of internal wiring fixation or by means of bone plates. These methods, 
as was pointed out, require additional immobilization of the jaw, since they 
should be used only as accessory measures to prevent displacement from muscle 
pull while the jaw is immobilized, but not displacement occurring from normal 
muscular force applied during mastication or speech. 

The oldest method recommended to immobilize the mandible is the Barton 
bandage. It has been designed especially for this purpose. It is not very satis- 
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factory, however, because the bandage may stretch and loosen or become dis- 
placed. An improvement is obtained by the use of elastics applied on each side 
and held by adhesive tape placed under the chin and over the head. The ends 
turned over the elastics should be stapled as shown in Fig. 104. 


i 


Fig. 105.—Skeletal fixation applied for fixation of mandibular fracture and extension to pins 
inserted into malar bone for mandibular immobilization because of condylar fracture. 








Fig. 106.—Skeletal fixation as described in Fig. 105, front view. 


At first, I thought the problem could be solved by means of skeletal fixation, 
by attaching a connecting rod extending from the fracture appliance used for 
fixation of the fracture to a pin inserted into the malar process of the maxilla, 
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or the malar bone, to immobilize the mandible (Fig. 105). If the patient has 
a bilateral fracture, this method may be used (Fig. 106), but, as we will see 
later, one pin on each side is usually not sufficient to withstand the force the 
patient may consciously or unconsciously apply. 

The methods described in the following paragraphs have been found more 
satisfactory. 

1. External Craniomandibular Fixation.—When this method is used, the 
jaws may be held in proper relationship by putting into occlusion teeth in- 
adequate for intermaxillary fixation either because they are too few in number 
or not strongly enough embedded to withstand the strain. If no teeth are 
present, the patient may have dentures which can be wired together and used 
as a splint. Often it is advisable to break out the upper incisors to make 
feeding easier. If no dentures are available, a Gunning splint may be con- 
structed, The fixation is accomplished by one of the following methods: 


a. PLasteR Heapcap CONNECTED TO A FRAC-SURE APPLIANCE ATTACHED TO 
THE MANpIBLeE.—The patient may have a fracture in the anterior part of the 
mandible, in addition to fractures at the neck of one or both condyles, or the 





Fig. 107. Fig. 108. 


«> 
Figs. 107 and 108.—Craniomandibular fixation in case of condylar fracture immobilizing 
mandible by means of Steinmann’s nins attached to rods extended from headcaps to Frac-Sure 
appliance used for fixation of fracture at symphysis. A Gunning splint may be inserted, if 
teeth are inadequate, to maintain occlusion. 
angle of the jaw, where transosseous wiring fixation may be used or a bone 
plate applied. If skeletal fixation is used at the symphysis, the bars of the 
Frae-Sure appliance will serve to immobilize the mandible by means of a rod 
or Kirschner wire extended on both sides from wires on the side of the headeap. 
The rod is attached with Fraec-Sure links on both bars. The Kirschner wire 
is attached with single links (Figs. 107 and 108). Sometimes, short horizontal 
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Fig. 109.—Craniomandibular fixation by means of Frac-Sure connecting rod extended from 
headcap to single pins inserted into mental prominence. 





Fig. 110.—Craniomandibular fixation by means of plaster headcap from which Frac-Sure exten- 
sion rods are extended to a Steinmann pin inserted transversely through the symphysis. 
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rods have to be attached first to the wire of the skulleap to get a more vertical 
alignment of the connecting wires (Fig. 108). 

If the patient has no fracture in the anterior part of the mandible, half 
pins may be specially inserted for the attachment of the connecting rods (Fig. 
109). While this method has been found satisfactory in some eases, it was not 
so in others, because in muscular individuals the strain on a single pin is too 
great. In such cases, the method to be described next is more satisfactory. 

b. PLasteR Heapcar CONNECTED TO STEINMANN Pin INSERTED TRANS- 
VERSELY THROUGH SyMmPHysIS.—This method was first described by Waldron. 
A Kirschner wire or a Steinmann pin is drilled through the mental prominence 
by means of a Pineock pin guide, the technique having been described by Thoma 
et al. (1946). The Kirschner wire is attached to the skulleap with connecting 
rods, in a similar way as described previously (Fig. 110). 

2. Internal Maxillomandibular Fixation.—This method was described by 
me in 1943. It may be used as then advocated for patients with full upper 
artificial dentures, who have at least anterior mandibular teeth. The method, 
however, can also be adapted for completely edentulous patients. It has the 
advantage that no external appliance and no headeap need be used and that, 
therefore, the patient is more comfortable and sooner able to take up his 
regular occupation without being embarrassed. 





Fig. 111.—Internal maxillomandibular fixation, wires inserted through margin of piriform aper- 
ture and passed over auenture .o arch wire avtached to anverior mandibular teeth. 


a. Wires INSERTED THROUGH MARGIN OF PirIFORM APERTURE AND ATTACHED 
to ArcH Wire AppLiep TO LOWER ANTERIOR TEETH WitH Upper DENTURE IN- 
SERTED.—This method gives very satisfactory results. The upper denture is so 
locked in that no food will penetrate beneath. If the posterior mandibular teeth 
have been lost and the patient is wearing a partial denture, this may be inserted 
as well, but the method can be used without it (Fig. 111). The technique has 
been described before (Thoma, 1943). 
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b. Wires INsertepD THROUGH MARGIN oF PIRIFORM APERTURE AND ATTACHED 
to Enps or CIRCUMFERENTIAL Wires PLAcep To HoLp THE MAwpIBuLAR END OF 
A GuNNING Spiint in Piace.—In completely edentulous patients, a Gunning 
splint may be constructed, or, if the patient has dentures, these may be wired 
together and used as a substitute. 

First the splint is attached to the mandible by means of circumferential 
wires inserted with a lumbar puncture needle in the usual manner. After 
inserting a 24-gauge stainless steel wire on each side of the anterior aperture 
of the splint, the splint is inserted and the wires twisted to hold it in place. 
The ends are left long. Stainless steel wires, 25-gauge, are next inserted through 
the margin of the piriform aperture, which is exposed by oblique incision on 
each side, and perforated with a drill. After closing the incision with sutures, 
the wires are brought down over the maxillary flange of the splint, each being 
united with a set of cireumferential wires and twisted until the splint is firmly 
seated. The wires are then cut short and the ends turned to prevent irritation 
of the mucosa of the lip (Fig. 114). 

Summary.—The methods described have a decided advantage over band- 
ages for craniomandibular fixation. The fixation is much more stable and 
positive. The external methods can be used with and without oral support 
by means of a Gunning’s splint, and the internal method of fixation has the 
still greater advantage that it eliminates all visible apparatus and the possi- 
bility of its disarrangement during sleep. 


Casze N.—J. O’B., a 41-year-old coastguardsman, fractured his jaw two 
years ago. He could not remember what hit him. He was treated in another 
hospital by ‘‘wiring of the jaws.’’ Osteomyelitis resulted, with a great deal of 
bone loss, and, finally, he was discharged with nonunion, for which no treatment 
was recommended because he had no pain. He came to the Marine Hospital in 
Boston to have dentures made. The nonunion with marked displacement was 
discovered, and it was noted that the patient had pain in front of the ear 
when eating. 

Examination showed a very strong and well-developed individual with 
evidence of severe aene having searred his face. He had two linear sears in 
the left submaxillary region, probably resulting from incisions made for seques- 
trectomy and drainage. There were no fistulae in the mouth or face, and, 
therefore, it was assumed that the infection had been completely eliminated. 

Roentgen examination showed an edentulous upper and lower jaw, with 
an ununited fracture with marked displacement of the ramus by muscle pull, 
and considerable loss of bone. Immobilization of the mandible followed by 
bone graft was advised. 

The first operation consisted of the immobilization of the mandible by means 
of a Gunning splint and internal maxillomandibular fixation. With pentothal 
intravenous anesthesia and the usual premedication and preparation of the face 
and mouth, the previously prepared and sterilized Gunning splint was inserted 
to see whether it would fit. The place where the anterior aperture (left for 
feeding) ended was marked on the mucosa. Here, after removing the splint, 
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a 24-gauge stainless steel wire was inserted around the mandible by means of 
a lumbar puncture needle as described. The splint was reinserted and the wires 
twisted over the mandibular component. Oblique incisions were next made 
under the upper lip in the labial suleus and the piriform margin of the nose 
was exposed. With a small bur, a hole was drilled about 4 mm. away from the 
bony margin, and a 25-gauge stainless steel wire was drawn through on each 
side, after which the incisions were closed with interrupted dermalon sutures. 
On each side, the wires from the nose were twisted with the ends of the cireum- 
ferential wires until the upper and lower ridges were securely seated in the 
respective part of the splint. The mandible was found to be completely immo- 
bilized (Fig. 114). X-ray examination showed the wires and position of the 
jaw but not the splint, since it was made of aerylie (Figs. 112 and 113). 





Fig. 112.—X-ray showing wiring of Gunning splint to upper and lower jaw before bone graft. 
Splint being mace of acrylic does not show. 

Four days later, an operation was performed for reducing the displace- 
ment of the ramus and bridging the space with a rib bone graft. Cyclopropane, 
oxygen, and ether was administered through a nasal intratracheal tube, and 
combined with pentothal intravenous anesthesia. The orthopedic surgeon, with 
his team, removed a piece of the sixth rib on the left, while we made an incision 
extending from the mastoid process to the chin at a place which would be 1 em. 
below the inferior border of the jaw, if present. After tying several bleeding 
vessels beneath the skin and in the scar tissue, the external maxillary artery was 
eut and tied. The anterior segment of the jaw was dissected free from scar 
tissue, and, after incising the periosteum, the bone on the outer surface was 
laid bare. The ramus was not so easily located, since it was not only displaced 
upward but also inward. After tying the anterior facial vein, it was exposed 
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showing nasal wires and mandibular circumferential wires 


Fig. 113.—Anteroposterior view 
holding splint between jaws. 





Fig. 114.—Acrylic splint wired to mandible and attached by means of wires inserted through 
margin of piriform aperture, 
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Fig. 115.—Rib graft inserted and held in contact with mandible by means of wire sutures. 





Fig. 116.—Lateral view showing rib graft attached to anterior fragment with two stainless 
steel wires, to ramus by one. 
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and the periosteum incised. Now the ramus segment could be pulled into the 
wound with bone forceps. Scar tissue formed a bridge between the two frag- 
ments and was excised so as to make room for the bone graft. Both the separated 
anterior and posterior fragments were now decorticated on the outer side, and 
the eburnated ends were rongeured to get bleeding surfaces. A neuroma was 
noticed in the end of the mandibular canal on the fracture surface of the ramus 
and was excised. 

The rib was now eut to fit; the ends were decorticated on the inside so that 
the raw surfaces of the graft could be placed on the bleeding surfaces of the 
jaw. The graft was attached by means of wire sutures of 25-gauge stainless 
steel (Fig. 115). The periosteum was sutured over the anterior end, after 
which the wound was closed in layers, the skin with interrupted dermalon 
sutures. A pressure pack was applied over a petrolatum dressing and held in 
place by means of an ACE Barton’s bandage, which also served to prevent too 
much stress on the maxillomandibular fixation when vomiting while recovering 
from the anesthetic. 





Fig. 117.—Anteroposterior view showing bone graft. 


Postoperative x-rays showed satisfactory reduction and position of the 
graft (Figs. 116 and 117). 
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X. DEFORMITIES OF THE JAWS 


Kurt H. TuHoma, D.M.D., Dante. JJ. HOLLAND, Jr., D.M.D., 
Howarp W. Woopsury, D.D.S., JarReEL G. Burrow, D.M.D., 
AND Epwarp L. SLEEPER, D.D.S. 


EFORMITIES of the jaw, such as prognathism and open-bite, which are 

so extensive that they are beyond the aid of the orthodontist may be treated 
by ostectomy. In most cases, there are sufficient teeth for intermaxillary fixation 
on previously constructed and inserted splints. Case 163 is of this type. 

Occasionally, a patient has lost some of the posterior teeth so that, after 
the ostectomy, the posterior fragment of the mandible on one side or both con- 
tains no teeth. In such cases, the ostectomy is performed in the usua! manner 
and the anterior tooth-bearing segment immobilized by intermaxillary wiring. 
This is followed by transosseous wiring of the posterior fragment with a new 
setup to maintain strict asepsis. This procedure is carried out in Case 164. 

In some eases, it might be possible to perform the osteetomy in the eden- 
tulous section of the mandible, which in our ease would have been the region of 
the second molar. Since the space was thought to be inadequate and we pre- 
ferred to save the third molar for an anchor to supply the missing tooth by 
means of a bridge, the first molar was extracted. In other instances, the extrae- 
tion of the first moler might be indicated because of extensive dental caries. 


Case 163 


Mandibular Prognathism and Open-Bite in Premolar and Molar 
Region Treated by Ostectomy and Internal Fixation 

R. Z. (581670), a 16-vear-old boy, entered the hospital on July 9, 1947, for 
bilateral correction of a jaw deformity. 

Examination showed a well-developed, well-nourished young man with pro- 
nounced prognathism and malocclusion (Fig. 118). There was an overgrowth 
of the mandible both anteriorly and laterally. The teeth had orthodontic 
appliances attached, for the oral surgeon to fix the jaw after the operation, and 
for the orthodontist to bring about correct cuspal interdigitation after the 
mandible had healed (Fig. 121). 

The x-ray examination revealed open-bite in the first molar and premolar 
region. The roots of the teeth were extremely long, extending almost to the 
lower border of the mandible. The third molars were only partly formed 
(Figs. 119 and 120). 

On July 10, under gas-oxygen-ether intratracheal anesthesia and after the 
usual preparation of the face and mouth, monocaine and epinephrine were 
injected into the left side at the mandibular foramen. Local injections were 
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used at the outer and inner surfaces of the left mandible in the first molar region. 
An incision was made on the inner surface of the mandible, extending from the 
interdental papilla between the first and second molars downward and _ back- 
ward, and from the interdental papilla between the first molar and second pre- 
molars downward and forward, A similar incision was made on the outer 
surface of the jaw extending down and posteriorly between the two molars and 





Fig. 118.—Photograph showing mandibular prognathism. 





Fig. 119. Fig. 120. 


Figs. 119 and 120.—Roentzen films showing bone condition of teeth and open lateral bite on 
both sides. Note length of roots. 


down and anteriorly between the molar and premolar as far as the inferior 
border of the mandible. After detaching a mucoperiosteal flap, a bone incision 
was made on the outer surface with a surgical bone drill, extending from the 
alveolar margin to the inferior border of the jaw, both at the distal and the 
mesial side of the first molar. The outer cortex was removed by means of an 
osteotome, after which the first molar tooth was extracted by forceps technique. 
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The roots extended down almost to the inferior border of the jaw. After the 
tooth was removed, incisions similar to those made on the outside of the mandible 
were made in the lingual cortex, and the bone between them was removed by 
means of an osteotome and rongeur forceps. The artificial fracture was then 
temporarily fixed by means of a special anchor provided with the previously 
attached maxillary and mandibular splints. The incisions were then closed with 
interrupted sutures, both in the inner and outer sides of the jaw. 

Exactly the same procedure was carried out on the right side of the man- 
dible after monocaine was injected about the mandibular foramen and locally. 
The fracture here was again fixed with the same type of appliance. 

The gauze, which is always packed around the intratracheal tube, was 
removed from the throat, after which the mandible was occluded against the 
maxilla, and immobilized by means of intermaxillary ligatures on the provided 
lugs attached to both splints. A very good result was obtained after an oblique 
wire was used to bring the mandible into centrie occlusion (Fig. 122). A 
modified Barton’s bandage was applied to the head. 





Fig. 121.—Photograph showing abnormal occlusion of incisors and splints cemented into place. 


During the first twelve hours following operation, the patient received 
2,000 e.c. 5 per cent dextrose in water. He was given 25,000 units of penicillin 
intramuscularly every three hours preoperatively and postoperatively for four 
days, and was placed on a high vitamin, high calorie, liquid diet, with multiple 
feedings every two hours. This gave him 3,000 ¢.c. of liquid and 3,000 calories 
each twenty-four period. His mouth was irrigated with an alkaline antiseptic 
solution from a pressure syringe, and the operative site was painted with a 2 
per cent methylene blue solution each day. 

The afternoon following the operation, his oral temperature was 100.2° F., 
but subsided to normal on the second postoperative day. His recovery in the 
hospital was uneventful, and he was discharged on July 17 after the sutures 
had been removed. 

The patient was seen every week for checkups and irrigation. The result 
of the operation was excellent both as to facial appearance (Fig. 123) and 
occlusion of the teeth. Postoperative x-rays taken three weeks after the opera- 
tion showed satisfactory position of the fragment. On one side, there was a 














DEFORMITIES OF JAWS 111 





Fig. 122.—Postoperative photograph showing normal incisor occlusion which was obtained. 





Fig. 123.—Postoperative photograph showing improvement in facial appearance. 





Fig. 124. Fig. 125. 


Figs. 124 and 125.—Showing postoperative x-rays. 
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marked step at the inferior border resulting from the difference in vertical 
dimension of the bone in the premolar and second molar region (Figs, 124 
and 125). 

Case 164 


Marked Prognathism and Open-Bite Treated by Ostectomy and 
Transosseous Wiring on One Side 

B. P. (592282), a 17-year-old female high school student, entered the 
hospital with a diagnosis of extreme mandibular prognathism. 

Six years ago, the patient and her parents first became aware of some 
protrusion of her lower jaw. Up until this time, her jaws seemed to have been 
developing normally, with her anterior mandibular deciduous teeth arranged 
lingual to the maxillary deciduous incisors. Her deciduous molar teeth were 
extracted at the age of nine years. The maxillary permanent incisors were late 
in emptying. At this time, her local dentist informed her that nothing could 
be done about her condition. Nothing further was undertaken until three 
months before admission, when her orthodontist referred her to this hospital 
for correction of her overdeveloped mandible. 





Fig. 126.—Photograph showing marked prognathism of mandible. 


Past history and family history were entirely negative. 

Physical examination revealed a well-developed, well-nourished schoolgirl 
in no apparent distress. Extreme mandibular prognathism was immediately 
apparent, however (Fig. 126). Her occlusion was grossly inadequate, displaying 
contact bilaterally in the posterior first molar region only. The anterior man- 
dibular teeth protruded approximately 8 mm. labial to the anterior maxillary 
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teeth. The following teeth had been extracted; upper left second molar, upper 
right first and second molars, and lower right second molar. Orthodontie bands 
had been placed on the lower left first and second premolars and second molar 

Fig. 127). There were no third molar teeth present within her mouth. The 
mouth could be opened quite a distance, and good lateral movements of the jaw 
were present. All the oral structures were normal. Roentgen examination 
was made (Figs. 128 and 129). 





Fig. 127.—Photozgraph showing open-bite when teeth were in occlusion. 


rT 





Fig. 128. Fig. 129. 

Figs. 128 and 129.—Preoperative roentgenograms showing caries under filling in left man- 
dibular first molar. Right lower mandibular second molar missing; third molars unerupted. A 
radiopaque area is shown in the subapical area below second premolar. 

On Sept. 26, 1947, a bilateral osteetomy of the mandible was performed. 
Under intratracheal anesthesia and after the usual preparation of the skin and 
the mouth with zephiran, an incision was made on the left side of the mandible 
between the molar and premolar teeth, extending way down to the inferior 
border of the jaw on the lingual and labial side. A similar incision, but slanting 
back, was made between the first and second molar and also on the buceal and 
lingual side of the mandible. The mucoperiosteum was detached as far as the 
mylohyoid muscle on the lingual side and as far as the inferior border on the 
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outer side of the jaw. By means of drills, a bone incision was outlined on the 
posterior side and also the anterior side of the first molar, so as to remove the 
fragment of bone as well as the tooth. The tooth was first extracted, and then 
the bone incisions were completed with osteotomes and the segment between 
the incisions removed. The bone was made smooth by means of rongeur forceps. 
There was considerable bleeding at this time, and an injection of monocaine 
epinephrine, which arrested the bleeding, was made at the mandibular foramen. 
The tooth fragments were then approximated and held in position by means 
of a previously prepared anchor which was attached between bands on the molar 
and premolar teeth. 





Fig. 130.—Postoperative photograph showing occlusion which was obtained and maintained by 
intermaxillary wiring. 





Fig. 131.—Transosseous wiring of mandible on right because there was no tooth in posterior 
fragment for intermaxillary fixation. 

The left side of the mandible was then operated upon, incisions similar to 
those on the right side were made, after which a section of bone was outlined 
by means of a bone incision made with drills. The first molar again was removed, 
after which the bone section was completely excised by means of osteotomes and 
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the bone fragments made smooth by means of rongeur forceps. The mandible 
could now be placed back, and it was noted that the occlusion of teeth was very 
satisfactory. Wires were attached to the teeth in the upper and lower jaws in 
order to immobilize the mandible by intermaxillary wiring (Fig. 130). 





Fig. 132. Fig. 133. 


Figs. 132 and 133.—Postoperative x-rays showing result of ostectomy. Left side held by 
splint; right edentulous posterior fragment, by transosseous wire. 

With the new setup, an extraoral operation was performed for transosseous 
wiring, because there was no tooth in the posterior fragment which could be 
used to immobilize the mandible on the right. A longitudinal incision was 
made about 1 em. below the mandible at the site of the fracture. Subcutaneous 
tissues were divided, the external maxillary artery was tied, and the periosteum 
incised. The fracture was now in view, and a stainless steel wire, 24-gauge, 
was inserted into holes drilled in each fragment. It was twisted after the frag- 
ment had been reduced in good position (Fig. 131). The fracture was now firm. 
The periosteum was sutured by means of catgut and so was the subcutaneous 
tissue. The skin incision was closed by means of interrupted dermalon sutures. 

The patient recovered from the operation uneventfully, and was discharged 
from the hospital on Oct. 4, 1947, with good functional and esthetic mandibular 
relationship. She was seen every week for hygienic care. X-rays were taken 
three weeks later; they showed satisfactory position of the fragments, though 
there was a slight distraction between the fragments at the right where the 
bones were wired (Figs. 132 and 133). This will require a longer period of 
immobilization than the usual, which is eight weeks. 
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Collective Review 


SOME USES OF PENICILLIN IN DENTISTRY 


A Collective Review 


Henry M. GotpMan, D.M.D.,* anp Water C. GurRALNICK, D.M.D..,+ 
Boston, Mass. 


URING the past few years, penicillin has played a prominent role in the 
treatment of medical, surgical, and dental conditions. When penicillin was 
first introduced shortly after the discovery of the sulfonamides, it was used for 
the treatment of many diseases, successfully in some, and with failures in others. 
As experience with penicillin widened, its limitations beeame known, This holds 
true for the many dental conditions for which penicillin has been employed. It 
is the purpose of this review to enumerate the recent thoughts of the uses of 
penicillin in dentistry. 





*Chief of Stomatology and Dental Research, Beth Israel Hospital. 
7Assistant in Dental Surgery, Beth Israel Hospital; Visiting Oral Surgeon, Metropolitan 
State Hospital. 
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Dosage and Methods 


Fleming first reported on penicillin in 1929, and Florey applied it elini- 
cally in 1939. In 1942, the first American reports appeared, and only as re- 
cently as 1945 was penicillin released for unrestricted sale. Over this rela- 
tively short period of time volumes of work have appeared, and a general 
agreement has been reached about methods of administration and dosage. 
Hoffman* reported: ‘‘When the Keefer report was first published and when 
the supply of penicillin was quite limited, the dosages recommended were 
naturally near the minimal level. For most acute infections, 10,000 units 
every three hours, intramuscularly, were considered adequate; 20,000 units 
every three hours were thought to be a very high dose. It is true that with 
such doses many dramatie cures were effected. With the greater experience 
with penicillin, with the diminished price and greater supply, with a better 
knowledge of the blood levels obtainable for the varying dosages, and with a 
more sober appraisal of the therapeutic results, the tendency has been toward 
much higher doses. The aim now is to get the acute infection under control 
in one or two days. Many physicians no longer use 10,000 units as a dose for 
treatment of an adult. They prefer 20,000 units every three hours for milder 
eases and from 30,000 to 50,000 units every three hours at least for the first 
twenty-four hours for the severe cases. Other things being equal, these ele- 
vated doses are in line with good therapy.’’ The dosage recommended by 
Hoffman is generally accepted by other workers.*' 

Other than by intramuscular injection, which is the most prevalent method 
of administration, penicillin may be given orally. Meyer** wrote: ‘‘ When oral 
penicillin is administered, it should be given in doses five times greater than 
the amount that would be injected. This will produce blood levels identical 
with those obtained with parenteral therapy.’’ Hoffman** agreed with this, 
saying, ‘‘Our experience, as well as that of other investigators, indicates that 
100,000 units every three or four hours are required to give blood levels com- 
parable with those of 20,000 to 30,000 units injected intramuscularly every 
three hours.’’ Seevers*® and Lovestedt*' ** both expressed the opinion that 
oral administration is somewhat unreliable in the maintenance of an adequate 
plasma level of penicillin, and Seevers and Meyer both advised that oral 
penicillin be reserved for the milder infections. The work of Hoffman,” 
MeDermott and Bunn,** and Culhane,® is in disagreement with this. They 
felt that if large doses of oral penicillin are used, it is possible to obtain the 
concentrations in the blood that are of the same height and duration as are 
produced by intramuscular injection. 

The one difficulty in the use of penicillin is its rapid excretion, which 
necessitates its administration at three-hour intervals." To eliminate the 
necessity for repeated injections, Romansky** developed the preparation of 
penicillin in oil and beeswax. A preparation of 300,000 units of penicillin in 
oil and beeswax maintains an effective penicillin plasma level for a period of 
approximately 24 hours. In a more recent report, Romansky** stated: ‘‘In this 
period of study of 600 patients and routine therapy of approximately 4000 
patients receiving 60,000 injections, assays of the blood for penicillin at four- 
hour intervals for 24 hours or at the twenty-fourth hour have been made in 
approximately 10,000 instances. In addition, approximately 4000 penicillin 
assays of the urine have been accomplished. As previously reported, following 
a single injection of 300,000 units of caleium penicillin in 4.8 per cent beeswax 
(by wt.) in peanut oil contained in 1 ¢.c., assayable blood levels will persist for 
approximately twenty-four hours in 70 to 75 per cent of the cases. In the 
remaining instances, assayable levels will be present for sixteen to twenty-four 
hours. The aforementioned statement has been corroborated by the numerous 
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blood level determinations mentioned above.’’ The obvious advantages of the 
preparation, in the treatment of ambulatory patients, are apparent. Whereas 
one daily injection is recommended for most infections, Romansky advised that 
injections be given at twelve-hour intervals for overwhelming bacteremias or 
any particularly virulent infections. Patients tolerate even multiple injections 
of penicillin in oil and beeswax well, one having received 180 consecutive doses 
without ill effect. Penicillin in oil and beeswax was used prophylactically pre- 
and postoperatively in many types of cases including dental extractions. ‘‘The 
usual dose has been 300,000 units twenty-fours prior to operation and the same 
dose for approximately three to five days following surgery. This procedure 
has been used particularly in patients with rheumatic heart disease.’’ 


Diseases in Which Penicillin Has Been Administered 


Kolmer®® recently published a list of diseases in which penicillin was 
effective and another list in which the drug was potentially effective. 











KoLMER’S TABLE OF DISEASES IN WHICH PENICILLIN Has PRovep EFFECTIVE 
DISEASE ROUTE OF ADMINISTRATION 

Actinomycosis Intramuscular 

Anthrax Intramuscular 

Burns of face Topical; intramuscular 

Cavernous sinus thrombosis Intravenous; intramuscular 

Compound fractures Topical; intramuscular 

Gonorrheal stomatitis Topical; intramuscular; oral 

Ludwig’s angina Intramuscular 

Maxillofacial injuries Intramuscular; topical 

Osteomyelitis of jaws Intramuscular; topical 

Fusospirochetal gingivitis Topical; intramuscular; oral 

Syphilis Intramuscular 

Wounds of face Intramuscular; topical 





Ko.LMER’S TABLE OF DISEASES IN WHICH PENICILLIN IS POTENTIALLY EFFECTIVE 





DISEASE ROUTE OF ADMINISTRATION 








Alveolar abscess Intramuscular; oral 

Apical periodontal abscess (acute) Intramuscular; oral 

Cancrum oris Intravenous; intramuscular 
Canker sores (Secondary infections) Topical (troches) 
Dento-alveolar abscess Intramuscular; oral 

Dry sockets Topical (dental cones) 
Infectious stomatitis Topical (troches) 
Membranous stomatitis Topical (troches) ; intramuscular; oral 
Mikulicz’s disease (achroacytosis ) Intramuscular 

Pericoronitis Submucous injections 
Periodontal abscess Intramuscular; oral 

Pulpitis (acute; early) Intramuscular; oral 
Replantation of teeth Sterilization (solution) 
Uleerative stomatitis Topical (troches) ; oral 

Root canal sterilization Topical (paper points); cream 








Vincent’s Infection 


The use of penicillin in Vincent’s infection has received much attention. 
All reports indicate that this drug is very effective in the acute stages. Mahoney, 
Arnold, and Harris** showed that the action of penicillin on the Vincent’s or- 
ganisms indicated that these bacteria are susceptible to the drug. MacGregor 
and Long** published a report on the use of penicillin in the form of pastilles in 
twenty-five patients with acute ulcerative gingivostomatitis of the Vincent’s 
type. Within twenty-four hours, symptoms in all the patients had disap- 
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peared; in forty-eight hours, the gingivae showed signs of healing and treat- 
ment was halted in five days. There were no relapses in three and one-half 
months of observation. Strock®® published similar findings with the dosage of 
20,000 unit troches, three times a day, allowing the troche to dissolve over a 
period of thirty to forty-five minutes. Stern®? also reported successful treat- 
ment by topical application of penicillin in six patients and another series of 
five patients by submucous injections into the oral tissues. 

Schuessler, Fairchild, and Stransky** had a series of persons with Vincent’s 
infection treated locally with an aqueous solution of penicillin. They appeared 
to respond more favorably than a similar group treated by other methods. 
Forty-seven patients were treated with a penicillin mouthwash for an average 
of 3.4 days, receiving an average of 170,000 units of penicillin. There were 4.3 
per cent failures. Of 32 cases treated with topical application and spray for 
an average of two days, using slightly less than 120,000 units of penicillin, 3.1 
per cent were failures. In the control group, patients using the hydrogen 
peroxide mouthwash and neoarsphenamine-glycerin mouthwash failed to re- 
spond to an average treatment of seven and four days respectively. When 
further treatment with the penicillin mouthwash was instituted, the lesions 
cleared up within forty-eight hours in all eases. Of thirty-six cases treated 
with chromic acid for an average of eight and one-half days, seven were classed 
as failures. These authors advocate corrective dental care, including caleulus 
removal and prophylaxis, at the earliest possible date after treatment to insure 
a permanent result. 

The use of penicillin for gingival lesions was also studied by Glickman." 
He reported a clinical experiment to determine the effect of the local use of 
penicillin on the gingivae in 155 cases of acute gingival inflammation. Lozenges 
containing 1,000 units of penicillin were used at one- and two-hour intervals for 
a period of seven days by all but ten patients. In this latter group, placebo 
lozenges which contained no penicillin were used. For purposes of the experi- 
ment no other treatment was instituted. No notable changes resulted from the 
use of placebo lozenges. Penicillin alleviated the objective and subjective symp- 
toms of acute Vineent’s infection and other acute gingival inflammations. The 
most pronounced effect of the penicillin lozenges was observed at the end of 
twenty-four hours. Penicillin lozenges were effective in reducing the severity 
of acute pericoronitis but produced no changes in the progress of aphthous 
stomatitis. Reeurrence of acute gingival inflammation was noted after an ap- 
parently favorable response to treatment with penicillin lozenges had occurred. 
The effect of penicillin was limited to the acute aspects of gingival disease, the 
author emphasizing that the drug produced no apparent clinical change on an 
underlying chronic inflammatory disease of the gingivae. 

Pearce and MeDonald** made a study of fifty men between 18 and 35, all 
ambulatory eases, with spirochetal infections. Of these, twenty-one also had 
Vineent’s stomatitis. All were treated with intramuscular injections of peni- 
cillin sodium in doses of 10,000 Oxford units at two-hour intervals. Elimination 
of all symptoms and eradication of the causative organisms was accomplished 
within twenty-four hours after therapy was begun. There were no untoward 
reactions of importance from the penicillin. Some of the patients were given 
hydrogen peroxide mouthwashes following penicillin, and some cases observed 
in the dental clinie were treated to establish proper drainage. It was especially 
emphasized that satisfactory results were dependent on elimination of unhy- 
gienie dental conditions. Cofield, Ferguson, and Toye’ reported the topical use 
of penicillin in a dilution of 500 units per ec.c. of fluid. They also found that 
the removal of all irritating dental defects was essential to complete success. 


Ziskin, Kutcher, and Clark® reported an experiment of orally administered 
penicillin in eight cases of Vincent’s infection of the gingivae; three control 
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eases were run. They showed that penicillin greatly reduced the numbers of 
spirochetes and fusiform bacilli on the surface and in the gingival crevices 
early in the treatment period, and only a few were seen by the end of the sixth 
day. In their cases, the treatment of Vincent’s infection by means of orally 
injected penicillin plus scaling had advantages over the latter method alone. 
The subjective symptoms were more quickly relieved; they were able to scale 
the teeth without pain early in the treatment, and septic symptoms after scaling 
were absent while the healing process appeared to be aided materially. The 
penicillin tablet used contained 25,000 Oxford units and was of the sodium type 
buffered by aluminum hydroxide, calcium carbonate, and magnesium oxide ; two 
tablets were swallowed every waking hour for a minimum of twelve hours daily 
(600,000 Oxford units). 

Scrivener and Schantz®’ added penicillin into denture adhesive powder or 
powdered gum tragacanth and, with the aid of an atomizer, blew the powder 
over the gingivae. They believed that the effect of this preparation was to pro- 
long the contact of penicillin with the infected area and that the jellylike matrix 
provided a protection against mechanical irritation to inflamed membranes. They 
did not feel that drainage would be prevented. These authors also did careful 
instrumentation before application of the penicillin ; superficial calculus, plaques, 
debris, and pseudomembranes were removed and the mouth sprayed with a solu- 
tion of hydrogen peroxide. The mouth was then rinsed thoroughly with warm 
water. <A thin film of the penicillin preparation was then applied with the 
atomizer; the application should be repeated in one minute to ensure complete 
and uniform coverage. They advocated that the patient should be treated as 
deseribed every four to six hours for a twenty-four hour period. A thorough 
sealing and polishing of the teeth should follow within two to four days, after 
which another application of the penicillin mixture should be administered to 
be sure of complete elimination of the infection. This treatment was used effee- 
tively in more than 4,000 cases. 

While all the previous authors stated that other routine methods of treat- 
ment were necessary to effect a cure, Hoppe and Meyer** reported that peni- 
cillin was of definite help without them. They reported in their study of peni- 
cillin in Vineent’s infection that this drug injected intramuscularly or applied 
topically acts as an efficacious spirocheticide. However, a decrease in Vincent 
organisms was more marked after intramuscular administration. In the group 
where supportive treatment was given in conjunction with the administration 
of penicillin, the clinical symptoms did not improve as rapidly during the ad- 
ministration period as was the case in the group where no supportive treatment 
was given. They observed a marked increase of salivation after the administra- 
tion of the drug. They were able to produce a negative microscopic smear in a 
shorter time in the group where no prophylactic treatment or other therapeutic 
agents were used. They explained this by the presence of debris and calculus 
around the teeth as an aid in increasing the effectiveness of penicillin, acting as 
an absorbent medium for the drug, and in that the abnormal amount of saliva 
present probably has some therapeutie value and is more beneficial to the pa- 
tient than mouth irrigations. They found that the drug apparently had a bene- 
ficial effect on the gingival tissue, producing rapid healing, less tendency to 
bleeding, and an unusually good tissue tone. The gingival tissue continued to 
improve in the presence of unfavorable local conditions. In many instances, the 
improvement was so marked that it was suggestive of local treatment in that 
septic pockets were sometimes completely free of their contents. 


Periodontal Diseases 


Reports of the use of penicillin in periodontal therapy are meager. 
Brodsky and Hirschfeld* administered penicillin as the sole therapy in 
thirteen cases of advanced periodontoclasia, five cases of Vincent’s angina, and 
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ten miscellaneous cases of dental infection and maxillary sinusitis. The dosage 
was fourteen tablets daily for three days, each containing 25,000 units, making 
a total daily dosage of 350,000 units. To counteract gastric acidity, the peni- 
cillin was buffered with magnesium oxide, aluminum hydroxide, and calcium 
carbonate. In some conditions, this course of treatment was repeated several 
times. Eleven of thirteen cases of periodontoclasia were reported to show definite 
improvement, with disappearance of suppuration and tightening of the teeth. 
All five cases of Vineent’s angina, miscellaneous periapical infections, and antral 
involvement were improved. The authors suggest that penicillin orally admin- 
istered in this form is sufficiently buffered to overcome gastric activity and is as 
effective therapeutically as one-fifth to one-third the dosage of penicillin injected 
intramuscularly. The only untoward effect noted was a small incidence of 
diarrhea. 

Wright and Rule®* treated 151 patients with periodontal lesions with peni- 
cillin sodium lozenges. Of this group, 9 per cent were sensitive, developing 
mild toxie manifestations. There were thirty-eight patients treated with peni- 
cillin calcium lozenges, 16 per cent of whom developed severe toxie reactions. 
Although the beneficial results obtained from the use of lozenges containing 
sodium salts and those containing calcium salts of penicillin are equally satis- 
factory, they considered it advisable to limit the number of cases treated with 
lozenges containing penicillin calcium as now compounded. Reactions to peni- 
cillin sodium lozenges have been comparatively mild and show little variance 
from the previous report. The incidence of toxie reactions to the use of peni- 
cillin sodium lozenges does not preclude their use, except that caution should 
be exercised with known sensitive individuals. On the basis of their continued 
investigations in the larger series of cases treated, there is a preponderance of 
evidence to indicate that penicillin is a superior therapeutic agent when em- 
ployed in the treatment of acute oral infections and that the lozenge is a highly 
satisfactory dosage form for its administration. 


Oral Diseases 


Marks,*® who administered penicillin topically or by injection, is reported 
to have used it successfully in the treatment of two cases of thrush, two cases 
of Vineent’s infection, and one case of herpetic stomatitis in young children. 
Parenteral administration of the drug resulted in somewhat more rapid cure 
than topical application. ; 

Cross® reported a case of nonhemolytie streptococcic stomatitis treated with 
penicillin in which the patient complained of soreness of the mouth and lips for 
three days, especially when eating. Fever had occurred once during this time. 
Examination revealed a well-marked cheilitis; both lips and the left angle of 
the mouth were covered with dried crusts and bleeding fissures. The submental 
lymph glands were enlarged. The palate showed several small areas of appar- 
ent epithelial loss; these areas were bright red and aeutely tender. The gingivae 
showed one other such lesion at the lower right lateral incisor region just below 
the cervical margin. The-buceal mucous membrane was edematous and covered 
with opalescent streaks. Penicillin was prescribed in the form of pastilles, each 
one containing 300 units; about eighteen were used in twenty-four hours. Labo- 
ratory examination yielded a nonhemolytie streptococci sensitive to penicillin 
in cultures from the palate. Improvement started almost immediately, symp- 
tomatic relief beginning in twenty-four hours. 


Oral Surgery 


The use of penicillin has many applications to the practice of oral surgery. 
Essentially there are two conditions under which penicillin therapy is advisable : 
in the treatment of acute infections, and as a prophylactic aid to surgery. 
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Whenever penicillin is used, the basic principles of its action and dosage must 
be understood to insure effective results, and the reactions which may occur 
should be known so that they may be treated if the need arises. 

In spite of the marvelous results of penicillin therapy, we must consider 
the drug an adjunct to, and not a substitute for, surgical care and treatment. 
Altemier and Wadsworth? wrote: ‘‘In the management of suppurating surgical 
infections caused by susceptible bacteria, penicillin therapy has had a striking 
beneficial effect on mortality and morbidity, but the fundamental surgical 
principles of early accurate diagnosis, early treatment, rest, adequate external 
drainage, correction of altered physiology and vigilant supportive treatment 
remain as important as ever.’’ In dental surgery, this fact applies as well as 
in general surgery. In acute osteomyelitis, Lovestedt** stated, ‘‘Clinical im- 
provement may follow administration of penicillin before some of the charac- 
teristic osseous changes become evident roentgenologically. In chronic osteo- 
myelitis it is desirable to administer penicillin for a few days prior to surgical 
treatment and throughout the period of recovery.’’ Mowlem** has used peni- 
cillin in treating osteomyelitis of the mandible, as an aid to surgical measures. 
Mowlem also uses a penicillin drip into bone-graft wounds of the jaw for a 
period of postoperative time as a prophylactic measure, with excellent results. 
Hagstrom?’ reported a case of osteomyelitis of the mandible treated with oral 
penicillin and local injections that resolved without the need of sequestrectomy 
or removal of teeth. An initial incision and drainage in the buccal fold at the 
time of acute symptoms was the only surgical interference that was necessary. 
Durbeck”® said: ‘‘In the practical management of mandibular osteomyelitis, 
early recognition is of primary importance and prompt penicillin therapy of 
sufficient intensity is indicated. These cases which, from inadequate treatment 
or late diagnosis, present roentgen evidence of more advanced conditions are 
treated similarly until such time as definite sequestration may be demonstrated. 
At this time surgical intervention is instituted.’’ Thoma, Holland, and Rounds 
reported the successful treatment of a case of osteomyelitis of the mandible with 
penicillin and streptomycin, in addition to sequestrectomy. They stated: It 
should be pointed out that while streptomycin may have an inhibiting effect on 
gram-positive as well as gram-negative microorganisms, most strains of gram- 
positive organisms are more sensitive to penicillin than to streptomycin; there- 
fore penicillin continues to be the drug of choice in most cases.”’ 

Acute alveolar abscess, cellulitis of the jaw, pericoronal infections, and 
Ludwig’s angina are other conditions which are dramatically aided by peni- 
cillin therapy. Herrell and Nichols*? reported the use of penicillin in six cases 
of cellulitis of the mouth. Lovestedt*' used penicillin in the treatment of 
alveolar abscesses. Weiner®’ cited experience with twenty-four patients with 
pericoronitis, eight of whom were treated with penicillin locally, two given 
intramuscular injections only, and the remaining fourteen given both local and 
intramuscular injections. In all cases recovery was rapid. 

Ferro cited a case of submandibular cellulitis in an 8-year-old boy. The 
child was acutely ill following the extraction of a lower deciduous molar. He 
was given sulfathiazole both intraorally and intravenously for two days with 
no improvement. When he became comatose and had a rectal temperature of 
107° F., the sulfonamide was discontinued and intramuscular injections of 10,000 
units of penicillin every three hours were instituted. Within eight hours, the 
temperature fell to 100° F., rose again to 104° F. later in the day, but from then 
on it dropped until it reached normal by the third day of penicillin therapy. 
There was gradual spontaneous resolution of the swelling and no surgical inter- 
vention ever became necessary. Culhane,® in a study of eighteen cases of acute 
mandibular pericoronal infection, stated: ‘‘An effort was made to determine the 
effectiveness of oral penicillin in the treatment of a common dental infection. 
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\lthough the number of cases treated was small, there is a strong indication that 
oral penicillin may be beneficial in the treatment of acute mandibular peri- 
coronitis. ”’ 

Ludwig’s angina is another extremely serious condition in the treatment of 
which penicillin has been a boon, but not a panacea. Miller*® reported a case of 
Ludwig’s with fatal result. The patient was first given sulfadiazine when ad- 
mitted in the morning. ‘‘During the night be became partially irrational and 
was given 14 grain of morphine and 25,000 units of penicillin intramuscularly. 
The next morning sulfadiazine 5 gm. was administered and 25,000 units of peni- 
cillin in 1,000 ¢.c. of physiologic salt solution was given intravenously, followed 
by intramuscular injection of 25,000 units of penicillin every three hours.’’ On 
the following day, when tracheotomy was about to be done to relieve respiratory 
embarrassment, the patient expired. An analysis of this case report points sev- 
eral pertinent facts; that in the treatment of Ludwig’s angina, penicillin therapy 
alone should not necessarily be relied upon. 

If penicillin is used in the treatment of Ludwig’s, an extremely virulent 
infection, it would be well to use massive dosage, as recommended by Kolmer,” 
Romansky,** Seevers,*® and others, and institute therapy as soon as a diagnosis is 
made. Finally, in the treatment of Ludwig’s angina, surgical interference 
should be resorted to if appreciable improvement is not noted within twelve to 
eighteen hours of the initiation of penicillin therapy. Herrell and his co- 
workers,”* in a series of 150 cases treated with penicillin, reported one case of 
cellulitis resulting from a earbuncle that was analogous to Ludwig’s angina. 
There was resolution of the process without surgical measures being taken. 
Dawson and Hobby® reported a case of ‘‘fulminating Ludwig’s angina.’’ Treat- 
ment with penicillin was carried on for six days with noticeable improvement of 
the condition. The patient died, however, of an anemia. LaTraverse*® reported 
the successful treatment of a case of Ludwig’s with penicillin and accepted sur- 
gical measures. From what has thus far been reported, it would seem that in 
the treatment of Ludwig’s angina it is well to remember that sound surgical 
principles must not be abandoned entirely, in spite of the tremendous help of 
penicillin therapy. 

Other than for the treatment of acute infections, the prophylactic use of 
penicillin in oral surgery is of major importance. Romansky** mentioned the 
practice followed at Walter Reed General Hospital using penicillin pre- and 
postoperatively, especially in cases of rheumatic heart disease, when extractions 
were required. Fish’ stated: ‘‘Finally, what promises to be one of the most 
valuable uses of the new drug is its power of rendering the blood stream hostile 
to a bacterial shower. When a tooth has to be removed for the relief of an acute 
alveolar abscess, it is a great comfort to know that an injection of 50,000 to 
100,000 units of penicillin into the buttock ten minutes before the operation will 
closely control any spread of infection insofar as the infection is penicillin- 
sensitive. Particularly is this property valuable when any dental interference 
is called for in a child or an adult with simple noninfective endocarditis. 

‘*Before the work of Okel and Elliott was published, I had seen a number 
of instances where the vegetations on the heart valves became infected, with 
fatal results, soon after dental extractions had been performed on such patients. 
Indeed, the sequence was so definite and tragic, that, for many years, all surgi- 
cal interference with the teeth in such cases at St. Mary’s Hospital (London) 
has been prohibited, though it was realized that penicillin would solve the prob- 
lems as soon as it became clinically available. One would still prefer to postpone 
any heroic interference with the teeth in a patient with simple endocarditis, but 
at least there is now some confidence that if a tooth has to be extracted, a 
‘boost’ dose of penicillin, together with cauterization of the periodontal suleus 
before extraction, will prevent any spread of infection.”’ 
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There have been several innovations in the use of penicillin in recent 
months. Notable among these is the introduction of a new drug, Caronamide. 
Crosson and his coworkers’ recently reported the use of caronamide for the 
purpose of enhancing penicillin plasma concentrations. Rapid elimination of 
penicillin by the kidney tubules, primarily, accounts for the inability to main- 
tain high plasma concentrations of the drug. It was felt that the drug con- 
centration could be conserved by reducing the rate of its elimination by the kid- 
neys. Caronamide is an orally effective compound of low toxicity which inhibits 
penicillin excretion by the renal tubules. Six patients were given oral peni- 
cillin every four hours, under well-controlled eqnditions, and two grams of 
caronamide at the same time. There was an average of 4.2 times higher plasma 
concentration of penicillin when caronamide was being administered than when 
it was not. Essentially the same satisfactory results were obtained when peni- 
cillin was given intramuscularly and caronamide orally, along with it. Also, 
on a group of patients receiving penicillin in oil and beeswax, ‘there was an in- 
creased penicillin plasma level when caronamide was administered at four-hour 
intervals. There are far-reaching implications if further investigations bear out 
the promise of this preliminary report. For, if it is possible to maintain high 
penicillin plasma concentrations, virulent organisms can be effectively handled, 
and relatively resistant strains of bacteria may come under the bacteriostatic 
power of penicillin. 

Another interesting new development has been the local injection of peni- 
eillin. Miner*® reported over one hundred cases with acute or chronie infection 
treated by local injection of penicillin. These cases included apical infection, 
acute cellulitis, acute and chronie osteomyelitis, acute third molar flap infection, 
and Vineent’s infection. One of the outstanding features of this type of treat- 
ment is the remarkable effect on pain. Miner stated: ‘‘Penicillin injected 
directly into an acute field, whether it be a periapical or periodontal abscess, 
or a cellulitis, results in relief from pain in some cases as soon as thirty minutes 
after injection, even though no drainage has been established.’’ In the treat- 
ment of periodontal infections, both acute and chronic, local injection is ad- 
vised. In several cases, 20,000 units, injected daily for three days, was the 
dosage used. In acute pericoronal infection, in one case reported, a single 
injection of 20,000 units of penicillin sufficed to control the infection so that it 
was ore to remove the third molar within three days. It is advised to 
inject 25,000 units of penicillin locally, after difficult extractions or root ampu- 
tations. As a prophylactic measure, Miner says: ‘‘In using penicillin to pro- 
tect the patient against the absorption of infection following surgical interfer- 
ence, penicillin has been given preoperatively and local injection at site of 
operation postoperatively. ’ 

The use of combined penicillin-anesthetie solutions is not new, but its ap- 
plication to dental work is rather recent. According to Fleming and his ¢o- 
workers,'® combining penicillin solution with 1 per cent procaine hydrochloride 
to eliminate pain on injection of penicillin did not interfere with the absorption 
of the drug. Nor did combining penicillin with Q5 per cent procaine and 0.5 
per cent metyeaine interfere with either the activity of penicillin or the pro- 
duction of anesthesia, in the experience of Lundy and Osterberg.** Kolmer?’ 
suggested that among the prophylactic ways in which penicillin may be used is: 
‘‘The prevention of infections resulting from the administration of local anes- 
theties, by the addition of 500 units of penicillin to each cubie centimeter of 
0.5 per cent solutions of procaine.’’ Lovestedt,*! in a study of 500 dental pa- 
tients to whom anesthetic agents were given in solutions of penicillin, concluded 
that: ‘‘This study has shown that penicillin and procaine or metycaine can be 
combined if felt necessary.’’ The same author, in a subsequent report,** further 
corroborated his previous statement, finding, in a series of 509 patients that it 
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is clinically possible to use the combined penicillin-anesthetie solutions without 
affecting the potency of either constituent element. He felt that the value of 
the combined agent may be in its allowing dental procedures to be done where 
there is need for working in an infected area. 

Another recent trend in penicillin therapy in dental and oral surgery is the 
local application of the drug. Stone** reported a series of fifty-three cases of 
impacted third molars, twenty-seven of which received direct implantation of 
100,000 units of erystalline sodium penicillin directly into the socket following 
removal of the tooth, and twenty-six did not. He stated: ‘‘It is highly sug- 
gestive that, in the cases treated with the crystalline penicillin, the postopera- 
tive pain and edema were greatly reduced, apparently to a much greater extent 
than coincidence would dictate on a purely statistical basis.’’ Guralnick,'® in a 
preliminary report on the use of Gelfoam in oral surgery, suggested: ‘‘The 
possibility of using Gelfoam as a vehicle for the introduction of penicillin’’ into 
areas of the mouth. Serivener and Schantz*® very recently published a report 
of 350 cases with excellent results, in which Gelfoam saturated with a solution 
containing 1,000 units of penicillin was introduced into sockets following ex- 
tractions. Only two eases of dry socket developed, and they were arrested 
promptly by a second treatment, similar to the first. 


Reactions to Penicillin 


There have been some toxic reactions noted and reported following the 
administration of all types of penicillin.2*:*" ** Eilert'' reported four cases of 
reaction to various sulfonamides and three cases of reactions to penicillin. She 
stressed the fact that whereas the sulfonamides have been associated with severe 
and even fatal reactions, reactions to penicillin have been annoying rather than 
life-endangering. Reactions are seen infrequently. In Romansky’s series of 
4,000 cases they occurred in about 5 per cent of the cases. Even where massive 
doses of the drug are used, as Seevers*® said, ‘‘, . . one should lean toward the 
larger dosage schedules in view of the low toxicity of the ecompound.’’ The 
types of reaction encountered are generally a local site disturbance, which, if 
penicillin in oil and beeswax were used, is eliminated by the application of cold 
packs; and an allergie response, in the nature of an urticarial manifestation. 
The allergic reactions have recently been quite well controlled by the adminis- 
tration of antihistaminie drugs.'': *° 

Farrington. Durham, Abbot, and Glenn'* found that incidence, symptoms, 
and types of allergic reactions to oral administration of penicillin have varied 
widely but have included cheilitis, stomatitis venenata, and glossitis. Case re- 
ports are accumulating in the British literature describing black tongue and 
other evidence of nicotinie acid deficiency associated with treatment with peni- 
cillin by mouth. All other causes for stomatitis and lingual discoloration should 
he ruled out before aseribing these changes to penicillin. Penicillin stomatitis 
venenata is similar to stomatitis caused by other contactants. Suitable tech- 
niques have been deseribed and should be emploved in contact testing the buccal 
mucosa before treatment is instituted, or for differential diagnosis of the various 
types of stomatitis. They felt that evidence of avitaminosis and the apparent 
susceptibility of the mouth and face to hypersensitivity reactions from contact 
with penicillin should be investigated more thoroughly. 


Conclusions 
In reviewing the literature on the use of penicillin in dentistry, it is seen 
that in this drug the dentist has a formidable ally in combating and preventing 
infection. However, it must be used only as an aid, not discarding sound diag- 
nosis and efficient treatment or surgery. 
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All investigators working with penicillin for the treatment of Vincent’s 
infection have asserted its usefulness, especially in controlling the acute stages 
of the disease, but there has been no conclusive evidence that this drug produces 
more than a temporary remission of symptoms. Routine procedures must still 
be relied upon to effect a cure in this disease. The literature on the use of 
penicillin in periodontal diseases is meager, and no conclusions can be drawn. 
The use of this drug, however, in oral infections and in oral surgery is an im- 
portant adjunct to other routine methods of treatment, and it has proved its 
great effectiveness. 

In using penicillin, several cardinal principles of dosage should be observed. 
Twenty thousand to 30,000 units of penicillin, injected at three-hour intervals, 
is the minimal effective dose. Therapy with smaller amounts may result in the 
infecting organism’s acquiring a resistance to the drug so that massive doses 
will ultimately be necessary to control the infection. For particularly virulent 
organisms, much higher dosage must be used to create high plasma concentra- 
tions of the drug. There are two factors that aid in such a situation: one, that 
penicillin has so little toxicity that massive doses of it are well tolerated; and, 
seeondly, a new orally effective drug, caronamide, which enhances the penicillin- 
plasma level, gives promise of being useful. 

Oral penicillin is effective if given in amounts five times greater than that 
prescribed for parenteral use. This form of the drug and the preparation of 
penicillin in oil and beeswax are particularly adapted to office practice use with 
ambulatory patients. Three hundred thousand units of penicillin in oil and 
beeswax is an effective dose for twenty-four hours, in most cases. In treating 
virulent infections, however, with this preparation, it is advised that injections 
be given at twelve-hour intervals, rather than daily. Due to advances in pro- 
duction, purified crystalline penicillin is now used in all preparations, and 
refrigeration is no longer required. The drug may be stored at room tempera- 
ture without loss of potency over a period of at least a year. 

Reactions to penicillin, unlike those to the sulfonamides, have been of a 
relatively mild nature. Other than local site reactions, allergic side effects, 
such as urticarial manifestations, have been noted in about 5 per cent of pa- 
tients receiving the drug. The antihistaminie drugs have proved of value in 
the treatment of these allergic phenomena. 
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Reviews of New Books 


Practical Anaesthesia for Dental and Oral Surgery: Local and General. 
By Harry M. Sexvprx, D.D.O., F.1.C.D., F.1.C.A. Ed. 3, Philadelphia, Lea & 
Febiger, 1947. Cloth, $8.50. 


This authoritative book has been thoroughly revised and brought up to date 
on the new concepts and changes in the techniques of application in nitrous- 
oxygen anesthesia and the use of pentothal sodium in intravenous anesthesia. 

The text is divided into two parts, namely, Local Anaethesia and General 
Anaesthesia, and presents the anatomy, the administration of the anesthetic, 
and also complications and their treatment. 

This book, by an author who is well known for his work in anesthesia, will 
fill a very popular demand for a text which includes the most important facts 
in anesthesia. 

T. J. Cook. 


Practical Full Denture Prosthesis. By Dr. JosepH S. LANDA, CLINICAL 
PROFESSOR OF DenTAL D1aGNosis, NEw YorK UNIVERSITY COLLEGE OF DENTISTRY. 
356 pages, 161 illustrations. Brooklyn, N. Y., Dental Items of Interest Publish- 
ing Co., Ine., 1947. 


According to the author, this manual is offered ‘‘in the hope that it may 
contribute in some measure a clarifying discussion of some of the fundamentals 
in prosthetie dentistry. Avoiding extravagant theories and fad methods, the 
hook eoneerns itself with biological, bio-mechanical and physiological principles 
essential to the suecessful solution of some of the problems we are faced with 
in full-denture construction.’ 

The illustrations and diagrammatic line drawings are well done. 

The chapter on the roentgen diagnosis stresses the need of such an exam- 
ination to determine pathologie conditions of the denture-supporting structures. 

A chapter is devoted to the types of appliances used in cleft palate restora- 
tons. 

T. J. Cook. 


Rhinoplasty and Restoration of Facial Contour. By -Jacques W. MALINIAc. 
Philadelphia, F. A. Davis Company, 1947. 


It is stated in the Preface, ‘‘no work on rhinoplasty is complete which fails 
to take into account associated contour deformities: the cranium, mandible, and 
malar-zygomatie compound participate along with the nose in the profile con- 
tour.’’ 

This book of 312 pages is divided into thirteen chapters dealing with His- 
torical Data, Anatomy, Treatment of Nasal Injuries and Deformities, ete. 

A section which may hold interest for the oral surgeon is the chapter on 
‘‘ Associated Contour Deformities,’’ in which nine pages are devoted to the 
malar-zygomatie compound. 

T. J. Coox. 
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Applied Orthodontics. By James Daviw McCoy, MS., D.D.S., F.A.C.D. 
Ed. 6, thoroughly revised, published, 1946. 335 pages with 227 engravings and 
4 plates. Philadelphia, Lea & Febiger. $4.50. 


It is difficult to review an established text that periodically has appeared 
in new issues. It is stated in the Preface that the motive was to produce an 
introductory text. Reference is made to the literature on orthodontics and the 
author’s wish that the book might serve to stimulate its readers to seek additional 
sources of information. 

The book is well planned, well arranged, and well illustrated. 

This ‘volume should prove a stimulus to the dentist interested and working 
in the field of orthodonties. 


T. J. CooK. 














Abstracts 


of Current Literature 


SURGICAL TECHNIQUE 


The Use of Absorbable Substances to Obliterate Bone Cavities and as Hemostatic Agents 
in Operative Procedures on Bones and Joints. Joseph Buchman, M.D., and John E. 
Blair, Ph.D., New York, N. Y. J. Bone & Joint Surg. 29: 3, July, 1947. 


In a series of cases reported on the treatment of chronic osteomyelitis, one case is re- 
ported in which ‘‘saucerization of the lower jaw’’ was done and Gelfoam and 1,500 units of 
thrombin used for hemostasis and filling of the cavity. 

The treatment of chronic osteomyelitis by saucerization and primary closure of the 
wound under antibiotic influences has brought with it the problem of control of the hematoma 
which develops in the resultant bone cavity. The use of intramuscular injections of penicillin 
before and after the operative procedure and of local applications of penicillin before closure 
of the operative wound, without drainage, has been found to control infection, if the procedure 
has been sufficiently thorough, until the hematoma becomes adequately organized to resist 
infection. It has further been noted that, if the hematoma is too large to be organized 
rapidly, a sinus results. This re-establishes the cavity and exposes the operative site to rein- 
fection from without, with resultant delay or failure of healing. 

In using Gelfoam, 1,500 units of thrombin are usually dissolved in fifteen cubic centi- 
meters of normal saline, containing 250 units of penicillin per cubic centimeter of fluid. The 
Gelfoam was then immersed in the thrombin-penicillin-saline solution, When it had been 
thoroughly soaked, it was kneaded to expel any remaining bubbles of air, and reimmersed in 
the thrombin-penicillin-saline solution until it had absorbed the maximum amount of fluid. 
The Gelfoam was then pressed into sites from which bleeding was anticipated. 

The remarks on the jaw case were ‘‘Persistent slight sterile drainage, which was 
sanguineous at onset.’’ 

The authors’ conclusions were that: 

1. The use of oxidized gauze or absorbable gelatin as a vehicle for thrombin and 
penicillin in filling dead spaces or bone cavities appears to be inadvisable, from the authors’ 
limited experience, because of the large proportion of complications interfering with the 
healing of the surgical wounds by first intention. 

2. The use of oxidized gauze or absorbable gelatin with thrombin as hemostatic 
agents in the presence of troublesome oozing and bleeding is advisable, and at times invalu- 
able, notwithstanding the fact that the final healing of the wound may, in a considerable 
proportion of instances, be delayed by temporary partial disruption incidental to the evacuation 


of collections of blood and serum. 


Fibrin Foam and Thrombin in Oral Surgery.* James L. Bradley, Naval Dental School, 
Bethesda, Md. 


Fibrin foam and thrombin, 2 new products of the fractionation of human blood 
plasma, were used in oral surgery operations aboard a Naval Hospital Ship. They were used 
in nine cases of secondary bleeders as a hemostatic agent, 197 cases as an aid in the 
maintenance of a healthful clot in routine extractions, and forty-two cases to study its 


*From the Washington, D. C., Section of International Association for Dental Research, 
published, J. D. Research 26:339, August, 1947. 
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effect for space obliteration after. odontectomy and cystectomy. The following tentative 
conclusions were drawn: (1) Fibrin foam and thrombin is an excellent hemostatic agent; 
(2) it is not in any way injurious to the patient; (3) foam may be used in wounds treated 
with the sulfonamides and penicillin without any apparent change in tissue reaction; (4) 
the value in oral surgery of the fibrin clot is still uncertain because of the limited clinical 
trial; however, further clinical and laboratory tests are warranted. 
T. J. ¢: 

Tracheotomy in Maxillofacial Surgery. G. A. Friedman, Surgery 21: 755, 1947. 

Tracheotomy for the treatment of acute respiratory obstruction is described. The 
following are the principal causes: injury to the posterior part of the tongue; injuries to 
the pharynx and larynx either with or without foreign bodies; large foreign bodies which 
have entered the air passages but which cannot be removed under direct vision; inflamma- 
tion of the mucous membranes of the air passages; fractures of the mandible allowing the 
tongue to fall back; extensive injuries and severe fractures of the upper facial regions; 
postoperative inflammation which may descend to involve the pharynx and the mucous 
membranes of the air passages; injury to the recurrent laryngeal nerve or the vagus by 
pressure from hemorrhage which may cause paralysis of both cords if bilateral, and 
extreme dyspnea may result. The author states that tracheotomy is not an operation with 
out hazard and should not be performed unless indicated. When necessary, it may be the 
most important factor in saving life. The skin incision should be horizontal to give the 
best esthetic result. He reports eleven cases with detailed operative procedure and photo- 
graphs. 

K, H. Thoma, 


The Use of Homogenous Bone Grafts. Leonard F. Bush, M.D., Danville, Pa. J. Bone & 
Joint Surg. 29: 13, July, 1947. 


=e =e 


Bone may be obtained from relatives, excess bone may be removed from the ilium dur- 
ing an operation such as arthroplasties and fusions of hip, or homogenous bone may be 
obtained in large quantities from cases in which trauma has been the cause of death. 

The bone obtained must he free from infection or disease and must be stored under 
proper refrigeration, The bone is stored at plus 2 degrees to plus 5 degrees centrigrade (up 
to three weeks) under sterile conditions, and is warmed to room temperature before using. 

Homogenous bone may be used as a transplant under the same conditions as, or in con- 
junetion with, autogenous bone. 

The work of previous authors is confirmed, namely, ‘‘ Microscopic studies of bone, re- 
moved from fused areas in which homogenous bone had been used, showed the grafts to be 
dead, but surrounded by connective tissue undergoing metaplasia and new-bone formation, ”’ 


SUPPORTIVE TREATMENT 


Studies in Oral Administration of Penicillin: I. Assays of Various Preparations and Deter- 
mination of Effective Therapeutic Dose. W. S. Hoffman, and I. F. Volini. Am. J. M. 
Se. 213: 513-640, May, 1947. 


Hoffman and Volini assayed the plasma penicillin levels achievable with varying 
doses of penicillin administered orally and with a large variety of preparations, with and 
without diluents, antiacid substances or buffers. Doses of 25,000 units were usually ineffective 
in producing appreciable plasma penicillin levels. When 50,000 units were administered every 
two hours, plasma levels of 0.06 unit per cubie centimeter were frequently achieved, but there 
were too many .zero levels and too few levels higher than 0.06 unit per cubic centimeter to 


make the dosage a reliable substitute for parenteral therapy. Doses of 100,000 units, when 
preceded by a primary dose of 200,000 units one hour earlier, gave levels averaging higher 
than 0,125 unit per cubic centimeter for the first two hours and about 0.06 unit for the next 
two hours. Such levels were comparable to those obtained with intramuscular injections of 
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20,000 units every three hours. At this dosage there were no great differences in the results 
with the various preparations. Doses of 200,000 units gave perceptible plasma levels even at 
six and eight hours after the dose. From these observations, the therapeutic regimen estab- 
lished was a primary dose of 200,000 units followed by 100,000 units every three hours. 


Zz. Oe 


Methods of Administration of Penicillin. Harold L. Hirst, Harry F. Dowling, Jean J. 
Vivino, and Georgine Rotman-Kavka. J. Lab. & Clin. Med. 32: 32, January, 1947. 


1. Intermittent intramuscular injections. 
2. Intravenous. 

3. Intramuscular infusions. 

4. Oral administration, 
Disadvantages: 

1. The major disadvantage of administering penicillin intramuscularly in aqueous solu- 
tion is the necessity for repeating the injections at two- or three-hour intervals. 

2, 3. While continuous intravenous and intramuscular infusions may be best for main- 
taining high concentrations of the antibiotic over a long period of time, they are necessarily 
restricted to patients who are closely confined. 

4, The oral administration can be used only in the treatment of certain groups of pa- 
tients, particularly in those with diseases that respond easily and quickly to penicillin. 

Consequently, several attempts have been made to slow the absorption of penicillin after 
it is deposited within the muscles; the most successful of these attempts has been the in- 
corporation of the antibiotic in beeswax and peanut oil by Romansky and Rittman. A single 
injection of 1 c.c. of this preparation, containing 300,000 units of penicillin, is usually fol- 
lowed by therapeutically effective concentrations in the blood for four to twenty-four hours. 
‘*There are certain technical difficulties, however, in the administration of this mixture when 
it is made according to the original formula. The material is in a solid state at room tem- 
perature, and in order to liquefy must be heated before it is injected. ’’ 

The writers have studied a preparation containing pure penicillin G which is a modifica- 
tion of the original formula. They found that this material became fluid within fifteen to 
thirty minutes after it was removed from the refrigerator to room temperature and that it 
was not necessary to heat it before it was administered. In the present paper, they are report- 
ing the results of their study of the absorption of this mixture and of its use in patients with 
various infections. 

‘*Both crystalline sodium penicillin G and purified calcium penicillin G were admin- 
istered to an equal number of patients.’’ The writers found no difference between the two 
salts, except that the sodium penicillin was lighter in color and became fluid more quickly 
at room temperature, ‘‘Each cubic centimeter contained 300,000 units in refined peanut oil 
containing 4.8 per cent of U.S.P. bleached beeswax. It was administered by using separate 
18- or 20-gauge needles for withdrawal and for injection It was found necessary that both 
the syringes and the needles be absolutely dry. 

‘*Twenty subjects without any evidence of impaired renal function or of cardiac or 
lepatie failure were given 300,000 units of the penicillin, contained in 1 ¢.c, of wax and oil, 
deep in the gluteal muscles. Eleven patients received the sodium salt and nine the caleium 
penicillin, but since no differences were observed in the serum concentrations obtained the two 
preparations will be considered together. Blood for penicillin determinations was taken at 
three-hour intervals for 12 hours starting 12 hours after injection in 16 subjects and during 
the whole 24 hour period following injection in four patients. ... None of the patients had 
an assayable concentration of penicillin in the serum at 24 hours, Five subjects had signifi- 
cant concentrations at 20 hours, 10 at 18 hours, and 14 at 15 hours, All but two of the sub- 
jects had detectable concentrations of the antibiotic in their serum at 12 hours. Coneen- 
trations ranging from 0.625 to 5 units per c.c. of serum were found in four subjects three to 
nine hours after injection. In two subjects concentrations of 1.25 and 0.156 units per c.c. 
were found in the serum 15 and 30 minutes, respectively, after injection 

‘*Since significant concentrations of penicillin were found in the serum of most of the 
subjeets studied for only 12 hours following the injection of 300,000 units, it was decided to 
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study the absorption of 600,000 units of penicillin in wax and oil, contained in 2 ¢.c. of the 
mixture, Thirty-six subjects were given either the sodium or the calcium preparation deep 
in the thigh or gluteal muscles. Blood for penicillin determination was taken at four-hour 
intervals thereafter for 24 hours in four subjects and at the same intervals starting 12 hours 
after injection in 31 patients. ... Twelve of the 36 subjects studied had assayable concen- 
trations of penicillin in their serum at 24 hours, 20 at 20 hours, and 29 at 16 hours. In only 
two patients was there evidence of penicillin in the serum at 12 hours. Concentrations of 
penicillin ranging from 0.312 to 10 units per e.c. were found in the serum of five subjects 
four and eight hours after the injections. Two subjects had serum concentrations of 1.25 
units per ¢.c. 30 minutes after administration of the mixture.’’ 

The-‘writers gave twenty subjects 600,000 units of penicillin, contained in 2 ¢.c. of wax 
and oil, subcutaneously. ‘‘Blood was obtained at four-hour intervals for 12 hours starting 
12 hours after injection in 13 subjects and at 4, 8, 16, 24, and 28 hours after injection in 
seven subjects... . All but one of the patients had detectable concentrations of penicillin in 
the serum at 24 hours. In two subjects absorption was irregular. ’’ 

7 3d. , 


Local Penicillin. Editorial, Southern M. J. 40: 877, October, 1947. 


‘*Because the sulfonamides and the mould filtrates have a direct bactericidal action in 
a test tube as well as in the living animal, they have been at times variously employed as 
antiseptics. In pure powder form, one of these substances may be dusted into an operative 
wound, and has been, with the idea that it would be absorbed to some extent in the blood 
stream, that certainly it would eliminate some of the infection, and that it could do no harm. 
The powdered subsances have been applied in the abdomen in peritonitis and in other infec- 
tious conditions. 

‘*It is a frequent practice, according to Fleming and Fish,! of London, in some local- 
ities, to use powdered penicillin in oral surgery, Particularly in apicoectomy it may be in- 
troduced into the cavity after excision of the ends of a tooth root. If this operation is to 
succeed, it is very necessary that a firm blood clot establish itself in the root cavity. A 
marked tendency has been observed for the clot to break down in cases treated with powdered 
penicillin. 

‘*In order to analyze this result, the London workers studied the effect of penicillin 
upon blood clotting outside the body. Various dilutions of the drug in saline were added to 
normal human serum and the clotting time and serum formation were noted. The clot usually 
formed in two minutes in normal saline alone. Clotting in the presence of penicillin was often 
markedly delayed; even as little as 340 units per c.c. of saline had some retarding effect. 
Clotting in the presence of penicillin around 12,000 units per ¢.c. was delayed more than half 
an hour. In greater concentrations than this, no clot formed in twenty-four hours. 

‘*Penicillin powder dusted into a wound, say these authors, may introduce as much as 
ten thousand or more units of active substance. The drug was developed and studied, of 
course, chiefly as a blood stream antiseptic, and in the concentrations in which it is used 
parenterally it is harmless. In the much greater concentration in which the powder may be 
applied locally, it may have a number of undesirable effects, one of which, the delay of blood 
clotting, they have thus demonstrated. Clot formation is important in any operation or 
accident in which blood is let. 

‘«Their findings have no bearing upon the systemic effects of penicillin, since the con- 
centration ordinarily obtained in the blood stream is in the region of only one unit per c.c. 
or less. Local use in an operation where formation of a blood clot is of importance, they 
suggest, should be limited to washing out the cavity with a solution of the drug not exceed- 
ing 100 units per c.c. This may be combined with intramuscular injections if there is reason 
to fear wound infection by penicillin-sensitive organisms, 

‘¢This advice from Sir Alexander Fleming, discoverer of the most used antibiotic,? is 
well worthy of attention. The suggestion for local use of penicillin solution at 100 units 
per ¢.c, may have several practical applications. ’’ 


Rae oe 
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ANESTHESIA 


Convulsions Occurring Under Anaesthesia. Analysis of 6 Cases. H. T. Wikle and R. J. 
Ryan. Am. J. Surg. 73: 83, 1947. 


The authors state that convulsions during anesthesia are rather uncommon, but that 
it is important that those giving general anesthetics be prepared when convulsions do 
oceur and prevent their occurrence if possible. 

Despite lack of knowledge concerning the causative factors, strict attention should 
be given to the preoperative care of patients, particularly those who are acutely ill and 
toxic, in an effort to lessen the number of convulsions during anesthesia. 

The authors recommend the prompt use of sodium pentothal as advocated by Lundy. 
Heretofore, the mortality in patients having convulsions during anesthesia was extremely 
high. With sodium pentothal at hand, this figure should be lower. There was only one 
death among the six patients herein presented, and this was attributable not to the con- 
vulsion but to hepatorenal failure on the fifth postoperative day. 

vt, J, © 


Experiences With Sodium ‘‘Pentothal.’’ Randle J. Brady. Southern M. J. 40: 855, 
October, 1947. 


One hundred cases are reported with a total of seventy-nine hours, fifty minutes of 
anesthesia. Each case averaged forty-eight minutes’ duration and used 0.58 Gm, ‘‘ pento- 
thal’’ for an average of 0.012 Gm. a minute. 

The author stresses the use of ‘‘more dilute solutions’’; he uses almost routinely 0.4 
per cent solution in a continuous drip except for inductions or very short cases. Moderate 
amounts of morphine and scopolamine. given one hour before anesthesia decrease the 
amount of ‘‘pentothal’’ used with safety to the patient as well as postoperative relief 
from pain. Morphine is used routinely before ‘‘pentothal,’’ but no other barbiturates, 
as they are much more depressing to the respiration than ‘‘ pentothal.’’ 

Metrazol was found to be effective in shortening of the waking time. 

7. oe 


Anaesthetic Accidents. Ralph S. Sappenfield and John Adriani. Southern M. J. 40: 455, 
June, 1947. 


‘*There is no such thing as an ideal anesthetic. Regardless of the drug and the 
technic employed, some hazard is connected with all anesthesia. 

‘*Few things in surgery cause greater consternation than ‘an anesthetic accident.’ 
There are a number of reasons for this: firstly, they occur unexpectedly with dramatic 
suddenness; secondly, almost invariably they occur in apparently ‘good risk’ patients; 
lastly, they result from a procedure which is assumed to be incidental to, rather than 
part of, the operation itself. In the light of these facts, anesthetic deaths are difficult 
to justify and explain, particularly to lay persons, 

‘‘Many anesthetic accidents from inhalation anesthesia occur during the induction 
period. Both ethylene and nitrous oxide are rapid-acting, nonirritating gases. Although 
both drugs are innocuous mild anesthetic agents, they must be present in high concen- 
tration in the alveoli to attain surgical anesthesia. Nitrous oxide is somewhat less potent 
than ethylene but the necessary concentration with either gas is in the vicinity of 80 
per cent. Without proper pre-anesthetic sedation, anesthesia is not obtained unless the 
concentration in the alveoli is increased to the point of suboxygenation. Inexperienced 
anesthetists ‘push’ these gases beyond the point of safety to obtain surgical anesthesia. 
Fatalities under these circumstances result from asphyxia. Deaths from nitrous oxide 
and ethylene are uncommon if there is no anoxia because it is practically impossible to 
have overdosage. However, the mortality rate from nitrous oxide or ethylene anesthesia 
is higher than is realized and these gases are not ‘safe’ as is often quoted, unless non- 
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asphyxial concentrations are employed. The discreet anesthetist fortifies his gas mixture 
with ether if there is a tendency toward suboxygenation. Asphyxia from suboxygenation 
during the induction period, therefore, is to be feared. Anemic, cachectic, cardiac and 
‘toxic’ patients and those with acidosis do not tolerate even mild degrees of anoxia. 

‘*In addition to suboxygenation, the anesthetist may have difficulty in maintaining 
anesthesia once it is established. The patient may emerge from the third into the second 
stage. Retching and vomiting invariably occur under such circumstances and aspiration 
of liquid or solid material may, in this event, swiftly cause death from obstruction of 
the trachea and bronchi. 

‘*Food and drink should be withheld from all patients who are to receive anesthesia 
of any type, particularly ‘general’ anesthesia. 

‘*Asphyxia may also be a consequence of improper premedication. The omission of 
atropine or scopolamine preoperatively is, as a rule, followed by a copious secretion of 
mucus and saliva. Secretions in the larynx, trachea and bronchi completely obstruct the 
airway and cause asphyxia. 

‘*The termination of anesthesia and the immediate postanesthetic period, like the 
induction period, are fraught with considerable hazard. Indeed, approximately half the 
anesthetic deaths occur at this time. 

‘* Although most fatalities from inhalation anesthesia are due to technical errors, a 
small percentage is due to some inherent property of the drug itself. Fatalities, when 
certain drugs are employed, may occur regardless of the skill of the anesthetist. Fortu- 
nately, nitrous oxide, ethylene, and ether possess no inherent dangerous qualities. On the 
other hand, the same is not true for chloroform, ethyl chloride, and cyclopropane because 
they disturb cardiac action. Death from cardiac failure may occur even when these drugs 
are carefully administered by a skilled individual. 

‘*Other methods of anesthesia are not without drawbacks. Let us assume we are 
to be given intravenous anesthesia for some minor procedure. What is there to fear? 
Satisfactory intravenous anesthesia has been made possible by the development of such 
potent barbiturates as ‘evipal,’ ‘pernocton,’ and ‘pentothal.’ ‘Pentothal’ is by far the 
most widely used drug at the present time. Intravenous anesthesia is simply induced and 
maintained. Unfortunately, this simplicity of induction and maintenance appeals mostly 
to those who are unfamiliar with the hazards of anesthesia and to those who tend to 
regard anesthesia lightly. There are a number of questions we should ask ourselves before 
submitting to anesthesia with ‘pentothal.’ Will the anesthetist concentrate his efforts 
on the venipuncture and injection, or will he delegate this relatively unimportant part of 
the procedure to an assistant and merely direct the administration of the drug himself? 
The discreet anesthetist devotes his entire attention to observing respiration, circulation, 
depth of narcosis and maintenance of a satisfactory airway. 

‘Individuals who are not versed in the fundamentals of anesthesiology and who 
are not aware of the dangers of anesthesia invariably concentrate their attention on the 
intravenous injection and neglect the patient almost entirely. Asphyxia from obstruction 
is as real in intravenous anesthesia and as potent a hazard as in inhalation anesthesia. 
Another question we should ask is: ‘Will intravenous anesthesia be selected for an opera- 
tion about the head and neck?’ ‘Too often the fact that the patient must breathe is 
ignored by the surgical team and intravenous anesthesia is chosen because the anesthetist 
is removed from the operative field. Fatalities occur because the anesthetist does not 
have control of the airway. Another question we should ask is: ‘Will a laryngeal spasm 
develop and will the anesthetist recognize and handle the situation skillfully?’ Laryngeal 
‘spasms are common when barbiturates are used for deep hypnosis. Such spasms are often 
so severe that they initiate the train of events that lead to asphyxiation of patients. The 
respiratory depression, characteristic of anesthesia with barbiturates, the progressive 


decrease in sensitivity of the respiratory center te carbon dioxide, and the irreversible 
and uncontrollable nature of the method are all features which we should consider care- 
fully before submitting to this form of anesthesia. As in inhalation anesthesia, the great- 
est hazard of intravenous anesthesia is asphyxia from obstruction of the respiratory 
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passages. The following accident illustrates clearly the misuse of intravenous anesthesia. 

‘*A 45-year-old male with Ludwig’s angina was scheduled for incision and drainage 
of the submandibular spaces. There was marked extension of the infection over the neck 
and onto the face. The floor of the mouth was elevated. Breathing was difficult unless 
the patient remained in the semi-recumbent position, Temperature was 104° F., pulse rate 
was 120, and respiratory rate, 36. No other significant abnormal findings were present. 

‘**Pentothal’ was selected for anesthesia by the operator because it would allow 
him free reign about the head and remove the ‘anesthetist’ from the operative field. <A 
member of the intern staff instructed in neither the principles of anesthesia nor the funda- 
mentals of resuscitation administered the ‘pentothal’ (2% per cent). No oxygen or 
resuscitative equipment was on hand in the operating room. After 3 ¢.c. of the drug was 
administered (in approximately 144 minutes) the patient lost consciousness. Respiratory 
efforts became shallow and then ceased, The skin and mucous membranes became cyanotic, 
the pulse disappeared. The members of the surgical team became excited and attempted 
artificial respiration by compression of the thorax. No exchange was perceptible. An 
anesthesia machine was wheeled into the room and insufflation of oxygen under pressure 
attempted. The upper air passages were completely obstructed and no exchange could be 
obtained. A tracheotomy was attempted but the patient was dead before it was completed. 
Autopsy revealed no significant findings except edema of the rim of the glottis and the 
cellulitis characteristic of Ludwig’s angina. 

‘*The partial obstruction of the upper respiratory tract became complete when nar- 
cosis was induced. A preliminary tracheotomy under local anesthesia was indicated. 
‘Pentothal’ or other agent could then have been administered and a free airway would 
have been assured. Lack of equipment for performing resuscitation and selection of in- 
travenous anesthesia for convenience of the surgeon are inexcusable errors in this case.’’ 


~~ eG 
EXODONTIA 


Prevention of the Dry Socket. Harold W. Krogh, D.D.S., Washington, D. C. J. D. 


Research 26: 339, August, 1947. 


Dry socket incidence following consecutive extractions of 773 lower molars and pre 
molars, in which sulfonamide tablets containing ™% grain sulfanilamide and % grain 
sulfathiazole were inserted into the sockets, was compared to 2,126 similar teeth used as 
controls. Dry socket incidence in control series was 3.1 per cent for erupted teeth and 
27.6 per cent for impactions. No dry sockets occurred when sulfonamide tablets were 
used. Six impactions needed postoperative treatment. One patient developed a mild 


skin reaction. T..2« €. 


The Healing of Gingival Tissue Following Surgical Removal. Joseph L. Bernier, Army 
Institute of Pathology, Washington, D. C., and Harry Kaplan, D.D.S., Washington, 
D.C. J. D. Research 26: 339, August, 1947. 


Blocks containing adjacent teeth were removed from the jaw of a patient who had 
been subjected to gingivectomy for.the elimination of periodontitis. These blocks were 
removed after periods of two days, four days, six days, sixteen days, and twenty-one days. 
A pack had been in place for the first ten days of this experiment. It was shown that 
the healing of gingival tissue is greatly facilitated by the presence of a pack, which tends 
to provide the stimulus necessary to accelerate healing beyond that normally seen in an 
open granulating wound. The activity of leucocytiec elements and the fixed mesenchymal 
cells in the healing process were shown and discussed. These cellular elements tend to 
prevent the ingress of organisms and their toxie products to a marked degree. Material 
taken from gingival tissue after thirty days and after ninety days was also presented to 
show the complete regeneration of both the epithelium and connective tissue, and the 
restoration of the gingival relationship in its new position, 


Tt. J.C. 
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ORAL MEDICINE 
Eruptive Fever With Stomatitis. S.N. Soll. Arch. Int. Med. 79: 475, May, 1947. 


A disease is described in which prodromal respiratory symptoms are followed by 
lesions of the skin and mucous membrane of the mucocutaneous junctions, characterized 
by vesicles and pseudomembranes, and accompanied frequently by fear and occasionally 
by bronchopneumonia. 

The age incidence ranged from 18 to 31 years, and respiratory symptoms initiated 
the illness in nineteen out of twenty cases. 

The oral manifestations do not include redness or edema, but vesicles would appear 
rapidly and run their course, rupturing in twenty-four hours. Genital lesions paralle:d 
those of the mouth in character and usually appeared several days after the oral lesions. 
Although an extensive inflammatory process occurred in the mouth, there was no cervical 
adenopathy. 

The pathogenesis of the disease is obscure. Bacteriologic findings were not significant. 

Little can be said for therapy. Potassium permanganate irrigations, 1:4,000, were 
effective in maintaining cleanliness in the mouth. Penicillin was used without appreciable 
effect, as was high vitamin therapy. 

A report of twenty cases follows. Included is a review of the literature. 

= os 


Non-Hemophilic Hereditary Hemorrhagic Diathesis: Report of a Family of Bleeders. Louis 
Levy, II. Ann. Int. Med. 27: 96, July, 1947. 


A family of bleeders were investigated, sixty-two members in all, of which twenty 
were found to be affected. There were twelve males and eight females. Prolonged bleed- 
ing following tooth extraction is reported in four cases and bleeding from the gums in 
eleven cases. 

The only abnormal hematologic findings were a prolonged bleeding time and changes 
in the capillaries of the nailbeds of the fingers. 

Treatment consisted of local measures, such as packing and application of fibrin 


foam, Transfusions were also given. 
ee eS 


Treatment of Noma With Penicillin. A. R. Klossner. Ann. Chir. Gyn. fenn. 35: 5, 1946. 


This report deals with a case of noma which occurred in a 17-year-old girl following 
the removal of a tooth. ° 

There was a foul-smelling necrotic uleer which involved the left cheek. There was 
a sharp demarcation from the normal tissue by an edematous, parboiled-appearing border. 

Treatment: Application of neosalvarsan and sulfathiazole powder for three days, 
without healing; then, penicillin, 10,000 units every four hours until 270,000 units were 
given. The foul odor decreased in twenty-four hours, and the patient was discharged 


from the hospital eighteen days later. 
Ts as. ©, 


Delayed Serum Type of Reaction to Penicillin. Report of Three Cases in One Family. 
Edwin L. Kendig, Jr., and Elam C. Toone, Jr. Southern M. J. 40: 697, August, 1947. 


Three cases are reported, each having received penicillin by mouth. The first case 
received 16,600 units every three hours for forty-eight hours. The patient was well until 
the sixth day. 

The second patient received 20,000 units by mouth for a forty-eight-hour period, 
and appeared to be in good health until the fifth day. 

The third case received 20,000 units of penicillin every three hours for a four-day 
period, and was well for five days. 
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In all three cases, there was a delay in appearance of symptoms, severe malaise and 
moderate fever, severe, intense, spreading urticaria, arthralgia with serous effusions into 
the joints, a self-limited course varying from five to fourteen days regardless of the 
treatment used. 

The author’s summary is as follows: 

1. Three cases of a ‘‘serum-sicknss’’ type of reaction occurring in a single family 
following the administration of penicillin are reported. 

2. One case had had a moderately severe Trichophyton infection of the feet and two 
cases had previously been treated with penicillin. 

3. Anaphylactie sensitization to penicillin can occur, and patients subjected to second 
courses of treatment with the drug should be observed with added caution. 

4. Promiscuous use of penicillin in trivial infections should be avoided because of 


this feature. 
2S & 


The Mechanism of Hemostasis. L. M. Tocantins. Ann. Surg. 125: 292, March, 1947. 


Most methods of securing hemostasis, such as external compression with dressings 
and packs, the use of ligatures, clamps and drugs, or by general treatment such as blood 
transfusions, are attempts to duplicate the principal stages of the natural mechanism. 

The platelet massing is the first phase of the formation of a hemostatic plug. Plate- 
lets from the blood are attracted to the damaged area and adhere to and form a layer 
over the area, The deposition of fibrin forms a network to trap the blood constituents, 
arresting the blood flow; and, finally, the contraction and hardening of the platelet-fibrin 
plug. 

The plug must form promptly and meet certain physical requirements to be effective. 


These are adhesiveness, rigidity, and contractility. 


7. # © 


Cutaneous Manifestations of Monocytic Leukemia. W. R. Hubler and E. W. Netherton. 
Arch. Dermat. & Syph. 56: 70, July, 1947. 


The following case is reported: 

Case 7. A woman, aged 19, came to the clinic on Oct. 31, 1941, complaining of ‘‘ sore 
mouth’’ of two months’ duration. She had suffered from mild colitis for eight years. She 
had had five loose stools a day for four months prior to admission, She had gradually become 
weaker and had lost weight rapidly. The gums and mucous membrane of the palate had 
become thickened and sore during the past two months, There had been no oral hemorrhages. 
Changes in the oral mucous membrane were accompanied by pain and swelling of the left 
side of the face. 

There was diffuse hypertrophy of the upper and lower gums, and some of the teeth 
were almost covered with hyperplastic gingival tissue. A large, firm, fungating mass with 
central necrosis involved most of the hard palate and a portion of the soft palate. The left 
side of the face was swollen and tender. The lymph nodes in the cervical, axillary, and the 
inguinal region were moderately enlarged. The spleen and liver were not palpable. 

Wassermann and Kahn reactions of the blood were negative. The red blood cell count 
was 2,900,000, and the hemoglobin content 7.5 Gm. per hundred cubic centimeters. The 
white blood cell count was 26,150, with 14 per cent neutrophiles, 8 per cent lymphocytes, 55 
per cent monocytes, and 23 per cent fragile leucocytes. The platelet count was normal, and 
the volume index was 103 per cent. Sternal puncture showed hyperplastic marrow consisting 
chiefly of monocytes. Six weeks later, the white blood cell count was 48,500, with 40 per 
cent monocytes and 36 per cent fragile leucocytes. 

The patient remained in the hospitai for about six weeks, during which time there were 
frequent chills and a period of septic fever, with a temperature up to 104° F. The lesion on 
the palate developed into a large ulcer, and the disease continued to progress, The patient 


left the hospital in poor condition. 
t. J. ©. 
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Atypical Lichenoid Dermatitis. Herbert S. Alden and Louis J. Frank. Arch. Dermat. & 

Syph. 56: 13, July, 1947. 

In this study, atypical lichenoid dermatitis is described as an essentially chronic 
progressive eruption due to the prolonged ingestion of Atabrine. 

Of the sixty cases studied, 40 per cent had eruption on the lips and in the mouth. 
The eruption occurs on the tongue and buccal mucosa as flat leucoplakic areas. 

It occurred in military personnel in World War II, and resembles lichen planus in 


some of its clinical features. 


7 eh. 


Dental Aspects of Osteogenesis Imperfecta. J. J. Pindborg. Acta path. et microbiol. 

Scandinay. 24: 47-58, 1947. 

In a study of eight cases of osteogenesis imperfecta, the author observed delayed tooth 
eruption in three and distinct translucency of the teeth in five. Radiographs revealed 
blunting of the roots and obliteration of the pulp cavity in several teeth. Histologic 
examination of the teeth of four of the patients revealed an external zone of homogenous 
dentine, 20-1,000 microns wide, resting upon an internal layer of irregularly formed dentine. 
These dental characteristics strikingly resemble hereditary opalescent dentine, except for 
the apparent absence of hereditary background in all of the eight cases. The term ‘‘den- 
tinogenesis imperfecta’’ is therefore preferred for the dental changes described in connec- 


tion with osteogenesis imperfecta. 
ReipAr F, SOGNNAES. 


Chronic Ulcerative Gingivitis and Focal Infection. F. Hilming. (Copenhagen) Brit. D. J. 
835: 49-53, August, 1947. 


In twenty-seven out of fifty-three patients suffering from subacute and chronic ulcerative 
gingivitis, the author describes general symptoms of fatigue, depression, slight fever, etc., 
which are claimed to have been eliminated by treating the oral lesions. 


Reimar F, SOGNNAES. 


FRACTURES AND DISLOCATIONS OF THE JAWS 


Fractures of the Mandible. H. Marino and M. Craviotto. Prensa méd. argent. 55: 1825, 

1946. 

External fixation of fractures of the mandible by means of pins which are inserted 
close to the line of fracture (about 1 em.), when possible, is recommended when there 
are fractures in the toothless jaw with great displacement; in fractures behind the dental 
arch, and fractures complicated by injuries of the face with a lesion of the superior maxil- 
lary arch impeding intraoral prosthesis; in fractures without fissures which cannot be fixed 
by dental arches; in comminuted fractures with destruction of the osseous segment; in 
greatly displaced fractures, and in those in which intraoral treatment is no longer possible; 
in fractures in patients to be transported by sea or air, and in those with vomiting; in 
fractures with great trauma of the face, accompanied by loss of substance, and in which 
grafting is required; and in exposed comminuted fractures subject to early removal of 
bone splinters. 

Contraindications to this method are: suppurative processes near or in the line of 
fracture, or zone of insertion of the pins; fractures of the neck or the condyle; and,some- 
times the character of the bone. 

Local novoecain infiltration is preferred and the pin introduced after the skin is 
perforated with a sharp, pointed scalpel. Drilling can be done with a mechanical or 
electric drill. It should be done slowly to prevent burning of the bone, followed by 
necrosis about the pins. 

A simple dressing of a small roll of gauze is twisted at the level of the point of 


entry of the skin. 


T. J. C. 
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ODONTOGENIC ABSCESSES 


The Regional Injection of Penicillin in Local Infections. David Rose and David Hurwitz. 
New England J. Med. 9: 234, 1946. 


This report is mainly concerned with the administration and dosage of penicillin in 
cases of local infections by means of direct regional injection and without systemic injec- 
tions or local therapy. 

The best results were obtained by injections well outside the involved area and 
directing the needle toward the center of the infected site, and by outlining the injection 
zone, not by the visible cellulitis, but by the zone of tenderness to palpation. The rationale 
of this approach lies in an attempt to augment and reinforce the barrier that the body 
tissues set up to localize the spread of infection. 

In many eases in which pus formation had become established, spontaneous evacuation 
occurred during or after the second treatment. In some cases, the pus was completely 
absorbed without evacuation. Judgment must be exercised in deciding whether the process 
of healing may be hastened by evacuation of pus rather than by absorption. In such a 
ease, evacuation by incision or needling can be done, but only after treatment by injection 
has abated the acute process and complete localization has been attained. 

Concentrations of 25,000 to 50,000 units of penicillin were used, the volume depending 
upon the site of injection. Whenever possible, two to four sites of injection were chosen. 

Case reports are included which demonstrate the success of such treatment in osteo- 
myelitis, felons, carbuncles, anal infections, cellulitis, and furuncles. The results were 
gratifying. No deforming surgery was done. Evacuation of pus, when formed, was usually 
obtained by spontaneous evacuation or needling. There were no cases of sloughing, tissue 
necrosis, or dissemination of infection. 


The values of ‘‘local-injection penicillin therapy’’ include: a high local concentration 
of the drug, the reduction of disability, the elimination of deformity following radical surgical 
incision and drainage, the relief of pain within from one to thirty-six hours, and the necessity 
for injection, only once daily. 


tT. Jd. C. 


Prispevek k chemotherapii thrombosy sinu kavernosniho (Contribution to the Chemotherapy 


of Thrombosis of the Cavernous Sinus). K. Jezek. Lek, listy 2: 35, 1947. 


One case of thrombosis of the cavernous sinus is reported to have followed the re- 
moval of a tooth in a 12-year-old child. The process was well advanced when treatment 
was instituted. Large doses of sulfadiazine and penicillin were started. After three days 
of treatment, the mental state of the patient began to clear up, the eyesight improved, 
and the entire condition gradually resolved. The child received 940,000 units intralumbarly 
and intramuscularly. The final result was complete recovery without sequelae of any kind. 

The diagnosis was made in the presence of bilateral edema of the lids, conjunctival 
ecchymosis, and exophthalmos developing on the basis of a unilateral septie focus of 


the face. 
zs 2. &. 


OSTEOMYELITIS OF THE JAWS 


Penicillin in Osteomyelitis. F. O. Alarcén. Rev. Asoc. méd. argent. 61: 5, 1947. 


Alareén states that penicillin has lowered the complications of osteomyelitis if given in 
large doses parenterally and locally. He reserves his opinion as to a total cure and the possi- 
bility of sterilizing a focus. Abscesses should be drained. 

Osteomyelitis and osteitis develop from inoculation via the blood stream, from an 
exogenous source, or from a small contiguous focus. 

Penicillin is considered as an auxiliary to surgery and not a substitute. 


tT. J. G. 
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Osteomyelitis of the Jaw. Daniel F. Lynch, D.D.S., Washington, D. C. J. D. Research 26: 
339, August, 1947. 


A case report on osteomyelitis of the mandible was presented. The author discussed 
the methods of treatment of the disease in vogue fifteen years ago and the methods of 
treatment in vogue today. The value of penicillin therapy in the chronic stage of the 
disease was questioned. He agreed that penicillin therapy had value in the acute stage 
of the disease (cellulitis), but he stressed the point that in the early stages one was not 
always sure they had a true case of osteomyelitis since there was often no positive roent- 
genographic evidence. All cases of cellulitis do not end in osteomyelitis. Therefore, recent 
reports im the literature concerning the value of penicillin therapy in the treatment of 
osteomyelitis must be analyzed carefully before acceptance. 


MALFORMATIONS AND DEFORMITIES OF THE JAWS 


Over een geval van aangeboren misvorming der maxilla (A Case Report of Congenital 
Deformity of the Maxilla). De Cuyper, H. Rev. belge de Stomatol. 44: 35, 1947. 


The author presents a case of congenital malformation of the maxilla in a woman 
45 years of age. The palate had formed but the alveolar crests and premolar and molar 
teeth were absent, leaving on each side a cavity the size of a small walnut. The premaxil- 
lary part of the maxilla was normal, containing the canines as well as the incisor teeth. 
The treatment consisted of a prosthetic appliance attached to which were two obturators 
for the lateral cavities. It was very satisfactory, having good adhesion, and was worn 


without causing any trauma. - 1 
B. 3. 3s 


Double Clefts of the Lip. J. B. Brown, F. McDowell, and L. T. Byars. Surg., Gynec. & 
Obst. 85: 20, July, 1947. 
A fairly satisfactory rule is to close double clefts of the lip as soon as possible after 
the baby weighs ten pounds, subject to variations in the extent of the deformity and the 
child’s general physical condition. 





Fig. 1.—Initial condition and repair. The patient had a very tiny prolabium which was 
stretched out considerably during the operation and grew still more during the next year. 
Notice the absence of notches or “whistling’’ defects in these patients where all of the ver- 
milion has been procured from the lateral segments, 


The premaxilla is nearly always too far forward in the newborn baby. It varies a 
good deal in size, shape, and position. The large oval premaxilla forms a better central 
segment of the jaw, supports the lip better, and will have the lateral incisor tooth buds 
inclined only slightly laterally, so that it is easier to work with for both the surgeon and 
the orthodontist. 
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The premaxilla is not disturbed or set back if the lip can be closed with it in its 
original position unless: (a) it is badly tilted or rotated, or (b) it is so far forward that 
the elastic pressure of the closed lip might bend the septum and occlude one or both nasal 
lirways. 





Fig. 2.—Initial repair at the age of 10 years. The psychological handicap was very 
great and will probably never be entirely overcome. As a matter of fact, he called for a 
mirror as soon as he had awakened from the anesthetic, and kept it constantly under his 
pillow so that he could reassure himself several times daily that his dream had come true and 
that he was really going to be like other children. 


The prolabium is the central segment of the lip and must be used in this position in 
the closure. When the prolabium is unusually large and long, so that Mirault flaps under 
it might result in too long a lip, 2 or 3 mm. of skin ean be excised from the bottom of 
the prolabium to shorten it. 

Any surgery on the palate is delayed until about eighteen months of age to permit 
the tooth buds to migrate out of the palate into the alveolus. 


MALIGNANT ORAL TUMORS 


Delay in the Diagnosis of Cancer. J. E. Leach and G. F. Robbins. J. A. M. A. 135: 5, 
Sept. 6, 1947. 


Although many advances have been made in the diagnosis and treatment of cancer 
in the past twenty-five years, it is a fact that the reduction of cancer mortality, potentially 
possible, has hardly begun. The primary reason for this failure is not due to inadequate 
therapeutic measures. The basic cause for the lack of improvement is the prolonged delay 
hetween the time when the patient has the first symptoms and the time when definite 
treatment begins. 

It is estimated that there are 300,000 new cases of cancer annually in the United 
States, and each year 150,000 persons die of cancer. Thirty-four per cent of all patients 
in whom a diagnosis of cancer is made die within one year. 
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Five-year survival rates in unselected cancer patients run considerably lower, while 
five-year survival rates in patients treated for early cancer are much higher—approximately 
75 per cent in cancer of the breast, and exceeding 95 per cent in cancer of the lip. 

In this study in which an attempt was made to determine ‘‘delay and culpability,’’ 
the cases were broken down into four groups, namely, superficial, breast, thorough, and 
special. Lesions of the oral cavity were placed in the superficial group (those that could 
be detected or suspected on superficial examination) and in the thorough group (detected 
or suspected by careful history and complete physical examination). Delay on the part 
of the patient was greater (44.8 per cent) in the superficial group than in the thorough 
group (29.2 per cent). 

It is concluded that this study, which was made in 1946, suggests that the patient 
is making progress in reducing the period of delay although the physician is not, and 
that the principal available means of reducing morbidity and mortality due to cancer are 
early diagnosis and treatment. 


Cancer of Tongue. G. S. Sharp and H. D. Spickerman. Am. .J. Roentgenol. 57: 181, 
February, 1947. 


In a series of eighty-one consecutive unselected cases of cancer of the tongue, five- 
year cures are reported in 31.3 per cent of all cases. The primary lesion was treated ex- 
clusively by irradiation, roentgentherapy being combined with subsequent implantation of 
radium needles. By using a short target-skin distance, the daily dose has been increased 
while the total dose has been considerably lowered; thus, the course of roentgen treatments 
has been reduced to ten or twelve days. For interstitial radium therapy, platinum needles 
have been employed almost exclusively. In the treatment of metastatic cervical nodes, 
preoperative roentgentherapy is combined with subsequent radical neck dissection. When 
surgery is contraindicated, administration of a larger dose of x-rays is immediately fol- 
lowed by implantation of radium needles. 

The incidence of lingual carcinonia can be drastically reduced by the early recognition 
and treatment of precancerous lesions, 


Tumors of the Carotid Body. Frank H. Lahey and Kenneth W. Warren. Surg., (ivnec. & 
Obst. 85: 281, September, 1947. 
Carotid body tumors are firm, compressible, slow growing, and present a mass below 
the angle of the jaw. They vary considerably in size. 





‘ a A : 
Fig. 1.—Both patients have branchial cysts. Note their superficialness, their tendency 


to enlarge outward, and the fact that their greatest diameter is below the level of the carotid 
notch. 

















Fig. 2.—All three of the patients in this illustration have carotid body tumors. Note 


that they are of deeper origin, enlarge inward, and originate higher than do the usual bran- 


cysts. 





Fig. 3. Fis. 4. 
Fig. 3.—This illustration shows a patient with a discrete lateral aberrant thyroid tumor. 
that similar to carotid body tumors this tumor is deep in origin, can be situated high, 
often difficult to differentiate from a carotid body tumor. 


Fig. 4.—This illustration shows a patient with a discrete lateral aberrant thyroid tumor 


which has become malignant. Note that tumors of this type can enlarge superficially and 


the region usually occupied by branchial cysts. 


‘. 





— 
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Fig. 5. Fig. 6. 
Fig. 5.—This illustration and Fig. 6 show carotid bodies so surrounding the external, 
internal, and common carotid arteries that ligature of all three vessels was necessary. Note 


how completely this tumor envelops all three vessels. It is in this type of carotid body tumor 
that removal, with the risk involved in ligating all three vessels, is unjustifiable. 


Fig. 6.—See Fig. 5. Note the complete involvement of the vessels (shown with rods 


them). 
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The distinction between benign and malignant tumors of the carotid body is made 
only after adequate biopsy specimens are studied. Local metastases to regional nodes have 
been demonstrated. 

‘*Carotid body tumors, while by no means common, are by no means rare. They 
have two distinctly undesirable qualities. They become malignant in a percentage which, 
while debatable, is disturbing. They occasionally so surround the common, external, and 
internal carotid arteries and are so fused with them that their removal can be accom- 
plished only by ligation of these vessels, a procedure which in our experience has associated 
with it a mortality and morbidity which is forbidding. ’’ 

The differential diagnosis of carotid body tumor, bronchial cysts, and discrete lateral 


aberrant thyroid tumor is important. 


Tumores de la Boca (Tumors of the Mouth). Claudio Funcia Cornell, D.D.S., Habana, Cuba. 

Revista Estomatologica de Cuba 15: 14-19, August-September, 1947. 

The statistics of the Radium Institute ‘‘Juan Bruna Zayas,’’ from Havana, Cuba, 
showed that in Cuba tumors of the mouth are in second place among malignant tumors of 
the body. In the establishment of an early diagnosis of neoplasm in the oral eavity, the 
role of the dentist is of great importance. Biopsy from suspicious lesions of the mouth 
must be a routine procedure because it is the most important proof in order to derive a 
diagnosis, determine the type of therapeutics, and determine the prognosis of the neoplasm, 


Statistics in 13,000 Tumors 


Tumors of the skin 2,800 
Mouth (tongue and lips) 1,950 
Uterus 1,435 
Breast 1,300 
Lungs 450 
Larynx 390 
Hodgkin’s Disease 200 
Bladder 155 
Penis 126 
Rectum 120 
Stomach 103 
Ksophagus 90 
Nostrils and sinus 90 
Eyes 80 
Nasopharynx 75 
Leucemias 65 
Salivary glands 65 
Ovary 7 

Vulva 52 
Thyroid 50 
Vagina 41 
Prostate 64 


NEUROLOGICAL DISEASES OF THE FACE 
The Treatment of Trigeminal Neuralgia by Intracranial Coagulation of the Gasserian 
Ganglion. A. Kubanji. Lyon chir. 41: 681, 1946. 
Under general intravenous anesthesia, 301 patients were treated by the coagulation 
method. An instrument is passed through the foramen ovale; it is an insulated trocar with 


a central electrode. 
In the series reported, 217 patients were cured and it was necessary to repeat the 


coagulation method in a number of cases. 
Postoperative paresthesia, as apparently occurs in surgical resection, occurred with 
this method. T..d. C, 
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GENERAL SKELETAL DISEASES AFFECTING THE JAWS 


Paget’s Disease. Frank W. Newman. J. Bone & Joint Surg. 28: 798, October, 1946. 


Eighty-two cases of Paget’s disease are reviewed. These patients were admitted to 
the hospital of the University of Pennsylvania between 1931 and 1945. 
There were thirty-nine men and forty-three women and the age incidence was as 
follows: under 40 (3); 40 to 49 (9); 50 to 59 (21); 60 to 69 (29); and over 70 (20). 
In 52 per cent of the cases, Paget’s disease was an incidental finding. The skull 
was involved in twenty-five cases. 
. *. 3. G. 


Polyostotic Fibrous Dysplasia in One of Negro Twin Girls. G. A. Caldwell and T. F. 
Broderick, Jr. Ann. Int. Med. 27: 114, July, 147. 


Interesting cystie lesions of the jawbones are reported in a 9-year-old Negro girl. 
‘*Dental roentgenograms showed calcification of the midline palate, osteoporosis of the 
mandible and maxilla, and protuberance of the maxilla on both sides. Well-formed second 
molars with eruption of the lower left second molar indicated a dental age of 13 to 14 
years. Study of the various ossification centers revealed a bone age of 13 to 14 years, 
two or three years more than her chronologic age.’’ 

The most striking features of the case are the obvious endocrine dysfunction, the 
generalized skeletal involvement, and the premature physical development. The twin 
was not affected. 


ee 


ASSOCIATED DISEASES 


Experiences With Tyrothricin in Rhinology, Surgery, and Dermatology. Joseph L. Gold- 
man, et al. Ann. Int. Med. 27: 103, July, 147. 


The drug was used successfully in 1:5,000 concentration, e.g., 1 ¢.c. of 2 per cent 
alcoholic solution of tyrothricin was added to 100 ¢.c. of distilled water. 

After washing out an antrum with warm normal saline solution, sufficient tyrothricin, 
1:5,000, was instilled to fill the antrum. The head was kept in horizontal position for 
fifteen minutes. Thirty antral infections were treated with favorable results. 

ZT. Jd. 6. 


A New Eschar Technique for Local Treatment of Burns. Clyde H. Chase. Surg., Gynec. 
& Obst. 85: 308, September, 1947. 


Over 500 ambulatory patients have been treated by the author with satisfactory 
results. 

This extract is prepared by grinding the beef aorta and then washing it to remove 
the excess blood. The washed material is then extracted with one-tenth normal sodium 
hydroxide solution for one hour and filtered. The filtrate is reduced to a pH of approxi- 
mately 4.2 by the addition of dilute hydrochloric acid, and the precipitate thus formed is 
then recovered by filtration. This product then may be redissolved in a physiologic solu- 
tion of sodium chloride and used as a spray, or it can be worked into a paste or ointment. 

It forms a dry, slightly flexible eschar over denuded surfaces of the skin and if nec- 
essary can be softened by water or saline solution. This property permits it to be removed 
very easily without damage to the underlying tissue. 

The extract in saline solution, or made up in the form of a salve containing sul- 
fathiazole, sodium 2-hydroxydiphenyl, glycerol and diglycol stearate, does not injure tissue 
and shows no evidence of retarding tissue growth. 

This material can be applied locally by spray or paste or incorporated into fine mesh 
gauze and a dressing employed (with or without pressure). Since the eschar separates 
readily when infection or epithelization occurs, its removal presents no problem. 

The protein extract, with or without added antiseptics, adheres to the burned skin 
surface and remains dry until the wound has healed or the slough begins to liquefy. 
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It rapidly relieves pain when applied to first, second, or third degree burns. 
Gauze impregnated with the ointment will form an eschar which is slightly flexible 


and capable of withstanding considerable trauma and pressure. 
Tr. 3. 


Repair of Skull Defects. William G. Peacher, M.D., Philadelphia, Pa., Bradford Cannon, 
M.D., Boston, Mass., and James Barrett Brown, M.D., St. Louis, Mo. Surgery 22: 


611, October, 1947. 

The writers state that many types of material have been used suecessfully in the 
management of cranial defects. Since dentists frequently aid in the use of tantalum, this 
report should be of interest. The attention to three 
common methods of cranioplasty, namely, tantalum, bone, and cartilage, and when they 
e evaluated as to the most suitable form of repair. 


purpose of their article is to eall 


should be applied. Each case must he 
The various situations in which these materials have been used most satisfactorily are 


briefly reviewed. 





A. B. 
Fig. 1.—A, Tantalum cranioplasty with incomplete restoration of right supraorbital ridge. 
Zoentgenogram showing tantalum plate deficient over right supraorbital ridge. Film re- 


B, 
versed during processing. 
Use of Bone 

particularly over the frontal regions including the 


‘*], Small, pulsating defects 
glabella, supraorbital ridge, frontal sinus, zygomatic and nasal processes of the frontal bone. 
‘*2. Small- to moderate-sized defects in any location where only limited exposure can 
be effeeted due to possible interference with circulation of a pedicle flap. If extensive, 
erdanioplasty can be performed in multiple stages with bone or started with bone and com- 
The reverse 


pleted with tantalum corresponding to the amount of exposure possible. 
as firm union does not 


situation is not desirable (bone used in the presence of tantalum 


result. 
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*¢3. Cranial defects in children. 
‘*4. In cases where the following may be anticipated: deep x-ray therapy, repeated 
liathermy to the head and neck, pneumoencephalography in the more severe craniocerebral 
njuries with dural penetration and likelihood of post-traumatic convulsions. 


Use of Cartilage 


‘*], Small, nonpulsating defects over the orbital areas, frontal sinus (particularly 
when outer wall alone is involved), and nasal processes of the frontal bone. This is im- 
portant as cartilage does not always unite firmly with bone. Therefore, if previous pul 
sation was present, it will probably continue. 

‘2. Small defects (nonpulsating) and slight depressed fractures through the outer 
table of the bone (particularly over the squamous portions of the frontal bone), either 
n open or closed head injuries in which extensive débridement had not been performed 
previously and no further late indications exist other than from the cosmetic standpoint. 

‘*3. To fill in small residual depressions when bone has been used. It is to be pointed 
out that this is not done in the presence of tantalum as firm union does not result. 

‘4. To restore bony prominences of the face such as over the zygoma and its fronto- 
sphenoidal and temporal processes and orbital portion. 


Use of Tantalum 


‘*J, Any region over the vertex where complete exposure can be obtained other than 
in the situations first cited in which cartilage or bone are preferable. 

‘*2, Any situation in which bone is contraindicated and complete exposure is possible 
for fixation: general physical condition of the individual, pre- or coexisting disability. 

‘3, Extremely large defects, for obvious reasons. If long enough time has elapsed 
in the presence of a remote flap, its reflection should be possible for insertion of such a 


plate. 
i = % 


The Management of Urticaria Due to Penicillin. D. M. Pillsbury, H. P. Steiger, and 
Thomas E. Gibson. J. A, M. A. 153: 1255, April 26, 1947. 


Aceording to Pillsbury et al., the most frequently encountered reaction to sodium 
penicillin administered parenterally is urticaria, Their experience indicates that (1) penicillin 
reactions are more frequently encountered in patients who have had repeated courses of the 
drug; (2) some patients who have had an urticarial reaction to penicillin may tolerate further 


3) skin tests with penicillin are unreliable as a 


penicillin therapy, while others may not; 
means of predicting the occurrence of reactions to penicillin on further administration of the 
compound; (4) anti-histamine compounds, particularly Benadryl, are useful in controlling 
penicillin urticaria, and (5) urticarial reactions may at times be persistent and severe. 

Pillsbury reported a ease of angioneurotic edema of the perioral region which developed 
following the taking of a total of 360,000 units of penicillin by mouth during a period of 
three days. 

The urticarial and other allergic reactions to penicillin at times constitute a serious bar 
to the continuance of treatment with this compound. The use of penicillin should be restricted 
to adequate medical indications, 








American Academy of Oral Pathology 


The American Academy of Oral Pathology will hold its Second Annual! 
meeting at the Hotel Stevens, in Chicago, on Sunday, February 8. A prelimi- 
nary program follows: 


9:00 a.m. The Role of Oxalates in Rat Dental Caries. Car] A. 
Schlack, Naval Medical Research Institute. 

9:30 a.m. The Effect on the Teeth and Supporting Structures in 
Thyroid Extract Feeding of Guinea Pigs. Henry M. 
Goldman, Beth Israel Hospital. 

10:00 a.m. Practical Oral Pathology. Lester R. Cahn, Columbia 
University. 

10:30 a.m. Myoblastic Myoma or Fibrocytoma Granulare of the Oral 
Cavity. Donald A. Kerr, University of Michigan. 

11:00 a.m. Some Pathologie Aspects of Cysts of the Jaws. Harold 
G. Worman, University of Minnesota. 

11:30 a.m. A New Concept of Pocket Formation. Myron S. Aisen- 
berg, University of Maryland. 

2:00 p.m. The Effect of Chemical Carcinogens on the Oral Struc- 
tures of Mice. Barnet M. Levy, Washington University, 
School of Dentistry. 

2:30 p.m. Carcinoma of the Lip. Joseph L. Bernier, Army Insti- 
tute of Pathology. 

3:00 p.m. Fibrous Dysplasia in Alveolar Bone. Irving Glickman, 
Tufts College Dental School. 

3:30 p.m. Enamel Formation in Neoplasms of Odontogenie Origin. 
Hamilton B. G. Robinson, Ohio State University. 

4:00 p.m. Epithelial Tumors of the Maxilla. A Report of Three 
Cases. Edward C. Stafne, Graduate School, University 
of Minnesota, Mayo Foundation. 

4:30 p.m. Title not yet available. Carl W. Waldron, University of 
Minnesota. 


The Academy of Oral Pathology will hold examination for fellowship in the 
Spring. Early announcement will be made of the exact time and place. 


HAMILTON B. G. Rosryson, Eprror 
Onto StTaTE UNIVERSITY, COLLEGE OF DENTISTRY 
CoLumBus 10, OnrIOo. 
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THe Division or DENTAL MEDICINE, COLLEGE OF DENTISTRY, 
UNIVERSITY OF CALIFORNIA 
ARTICLES F’RoM THE FourRTH ANNUAL SEMINAR FOR THE STUDY AND 
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EDITORIAL 


Dental Medicine 


D paiieng MEDICINE is not a specialized form of dental practice; it is as 
broad as the field of science itself. It seeks to bring to the practice of 
dentistry the application of basic principles of human biology, fundamentals 
of medicine, and specialized knowledge of the diseases of oral structures. It is, 
in brief, an attitude toward practice rather than a specialized regimen. It 
encourages and requires the consideration of each patient as a complex human 
individual rather than as a simple problem in oral pathology. Dental medicine 
teaches that this attitude must permeate every step in the management of the 
patient: establishment of the etiology and pathology, and determination of the 
diagnosis, therapy, and prognosis. Only thus ean there be brought to each 
patient the type of attention which the state of scientifie knowledge leads him 
to expect and to which he is entitled. 

While the principles employed in dental medicine are fundamental, they 
are not elementary. In the foreseeable future, as in the past, the greatest interest 
in the study of these principles will continue to be found among experienced 
practitioners of dentistry, for it is through repeated observation of the similar- 
ities and dissimilarities of disease processes in different individuals that there 
arises the stimulus to inquiry into basic and underlying causes. 

In the highest professional tradition, the aim of dental medicine is the 
prevention and eventual elimination of the disorders of oral structures. The 
fact that this goal is not likely to be attained within our time will be a spur 
to interest rather than a disheartening influence. As long as there are patho- 
genie bacteria, nutritional deficiencies, neoplastic processes, or endocrine dys- 
erasias, anemias, developmental anomalies, or any of the host of human ailments, 
there will be unsolved problems to which dental medicine may direct its attention. 

Advances in dental medicine emphasizing preventive efforts keep pace with 
the social responsibilities of the modern world. Its principles are likely to be 
employed most suecessfully by individual rather than group or community 
prevention programs of decades to come. The attitude it fosters is susceptible 
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of the best application by individual dentists for individual patients, for its 
greatest aim is the most constructive consideration of the individual as a whole 
in relation to his problem of well-being. 

Due to the regular and periodic visits of his patient, the dentist occupies 
a strategie position in the healing professions. YYith training in dental medicine, 
he may perform greater services for the health Of these patients. His knowledge 
of the borderline clinical fields will enable him to detect early symptoms and 
recognize incipient threats to well-being. He will thus better serve his patient 
and more constructively cooperate with his contemporaries in the many fields 
of health service. Dental medicine as the spearhead of the drive on prevention 
of disease may thus contribute to the realization of the destiny of dentistry. 


IT. B. 














VIRUSES AS AGENTS OF DISEASE 


THOMAS FRANCIS, JR., M.D.,* ANN ArRBor, MicH. 


Foreword 


NE of the most rapidly changing fields in this changing world is that of 

microbiology. In medicine and dentistry, microbial agents have been 
mainly considered as instruments of pathology. Now they are recognized as 
important agents of benefit especially to nutritional studies through their 
employment for biologie assay; through their probable roles in synthesis of 
food substances; in their adaptation to the study of metabolie principles; and 
also in their production of antibiotics. The viruses still farther down in the 
seale, as microbial midgets, are entering, too, a prominent position in general 
biology sinee the problem of their growth and development is so completely 
integrated with the growth and development of the cell. 

They have aroused a new field of philosophy as to the nature of life and 
an effort once more to survey the boundaries between living and nonliving. 

First I should like to present certain of their basie characteristics and 
their relationship to those forms of cellular injury which we associate with 
disease. 

The Discovery of Viruses 


The forms of life which Leeuwenhoek presented to an unprepared world 
were, at the end of the nineteenth century, the center of attention. Following 
the leadership of Pasteur, Koch, and Lister, an amazing surge of discoveries 
had demonstrated the bacterial origins of numerous infectious diseases, and 
knowledge of their behavior and mechanisms was progressing rapidly. Into this 
situation came the evidence that the agent of tobaeeo mosaic disease could not 
be cultivated in artificial media and that mieroseopie study revealed no bacterial 
hodies, Nevertheless, the infection could be transmitted by fluid passed through 
filters tight enough to prevent the passage of bacteria. The observations with 
the plant diseases were followed shortly by the demonstration that the agent of 
foot-and-mouth disease had similar characteristics. Loeffler and Frosch then 
suggested that certain other prominent diseases such as smallpox and measles, 
whose causes had evaded detection, might be viruses of the filterable type. The 
eorreetngss of the hunch is seen in the fact that viruses are now recognized as 
the eause of a large number of diseases of man, animals, and plants. 


Size 
The group of agents presently classified as viruses is not a homogeneous 


one nor are the diseases caused by them reducible to a single pattern. The 
largest of them, represented by psittacosis and lymphogranuloma venereum, are 
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0.3 micron in size and can be seen in stained preparations through the ordinary 
microscope. The smallest, such as foot-and-mouth and poliomyelitis viruses, are 
10-12 millimicra in diameter. 


Type of Cell Injury 

Although a given virus tends to produce a specific type of tissue injury, 
they vary greatly in the effect created and in the cells which they select. Yellow 
fever virus destroys hepatic parenchymal cells, poliomyelitis virus destroys the 
motor cells of the spinal cord, influenza virus destroys the epithelium of the 
respiratory tract, encephalitic viruses destroy ganglionic cells of the brain. 

On the other extreme, certain viruses such as those producing the papilloma 
of rabbits induce the multiplication of cells and the formation of tumors which 
may become cancerous. Viruses cause a wide variety of tumors in the chicken. 
The parallelism in behavior of papillomata in the human larynx and bladder 
and those of rabbits readily suggest that the former, too, are of virus origin. 

In between there is wide variation in the site and character of the lesion 
produced by different viruses but in most instances the primary attack of a 
virus is directly upon a specific type of cell and inflammation is considered to 
be secondary to the cellular injury rather than a direct response to the presence 
of virus, 

Inclusions 


In the course of their action and development, a number of viruses incite 
the development of structures which represent hallmarks of the specific agent ; 
these are called inclusion bodies. They are commonly pale, acidic-staining, 
amorphous bodies. Some appear in the nucleus, others in the cytoplasm. Those 
of psittacosis go through a evele which results in the formation of numerous 
elementary bodies; a similar sequence is seen with the viruses of vaecinia and 
other pox diseases. The demonstration of the inelusion bodies of Negri is diag- 
nostie of rabies; the inclusions of herpes virus in the nuclei of cells and the 
elementary bodies of the psittacosis-lymphogranuloma group are also of diag- 
nostie aid. 

Selectivity 

This selectivity in the attack of viruses extends beyond the cell so that 
only certain organs or tissues are attacked and viruses are characteristically 
pathogenic for only certain species of experimental animals. Just as the use of 
selective media or sugar fermentations aids in the identification of bacteria, so 
ean this selectivity for species, tissues, and cells be employed in the recognition 
of viruses. 


The limitations implied by these methods of identification lead to a state- 
ment of the one characteristic of viruses which seems to be the most uniformly 
applicable to the entire class—that they require living cells for their propagation. 
Up to the present, at least, no virus has been cultivated in the absence of living 
cells, which must be provided either by the intact animal, by tissue cultures, or 
by the structures of the developing embryo as in an egg. It appears that the 
‘ate of metabolism and growth or the lack of tissue differentiation, or both, in 
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the embryo furnish conditions to which numerous viruses can become adapted 
even though a newly hatched chick is completely refractory. 

The very fact that the viruses require living cells for their multiplication 
and the appearance of inclusion bodies in the cells they attack has led directly 
to the concept of viruses as obligate intracellular parasites. Consequently, much 
of the thinking as to the mechanisms by which they produce disease is directed 
toward understanding how virus injures the specific cells it attacks. 


The Character of Viruses 


The studies of Stanley and of Bawden and Pirie, with plant viruses, have 
given striking evidence that they can be isolated as crystals of nucleoprotein, 
inanimate in the ordinary sense, and the thesis has been proposed that they 
are generated from the cell proteins by a process in which the virus material 
catalyzes the formation of more virus—an autocatalytie reaction of self- 
reduplication. Chemists have tended to accept these concepts as applicable 
to viruses as a whole. The geneticist has been attracted, too, by the analogies 
which exist in the problem of the gene and its method of multiplication, re- 
duplication, and alterations. Are the viruses derived from the cells by some 
aberration in the normal constituents of the cell—a sample of spontaneous 
generation? The information gained from the increasing chemical and bio- 
logie studies of animal viruses has not been consistent with the idea that they, 
as the plant viruses, are purely protein molecules. The chemical data have 
indicated a complex chemical structure, containing nucleoprotein; electron 
microscopic photographs indicate an organized anatomical structure, and the 
general behavior of the agents in producing disease indicates that they are 
organismal in character. Green and Laidlaw originally proposed the thesis that 
viruses represent organisms which have passed through stages of retrogressive 
evolution during which they have lost much of their synthesizing power and 
must depend upon the living cell for their metabolic requirements, retaining only 
a capacity of self-duplication as if reduced to a single gene. It can be seen that 
the virus problem reaches far into the basie study of growth and development. 
Their position in the biologie field of parasitism, the mechanism of reproduction, 
and their intimate relation to cellular activities bring them into the forefront of 
current investigation of the origin of life. 

We cannot attempt to evaluate all the hypotheses which might be presented 
but shall proceed to diseuss the virus agents of animal disease as modified living 
parasites—a position eminently justified by what readily is seen in the develop- 
ment of the psittacosis and pox groups of viruses and also by the history of many 
of the other diseases, as measles and chicken pox, which recur in a predictable 
picture. Certainly there seems little reason to revive the battered corpse of spon- 
taneous generation. The bacterial viruses have been demonstrated to be particu- 
late agents which colleet about the surface of the attacked cell; influenza and 
mumps viruses, especially, can act on the surface of vertebrate red cells, causing 
them to agglutinate, and uniting with chemical receptors which are used up in 
the reaction. 

The intracellular state of viruses may be the important factor in another 
feature which applies to most viruses at present, the failure of chemotherapy to 
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influence their course of action. With the exception of lymphogranuloma vene- 
reum and trachoma, reported results have been almost entirely negative in 
experimental or clinical trials. (The growth of psittacosis and other viruses of 
this group has been shown to be inhibited.) The difficulty may lie in the fact 
that, for clinical purposes at least, by the time evidence of disease is detected the 
cell may already be destroyed or the virus is so well ensconced within the cell 
that it cannot be attacked without simultaneously damaging the cell. It seems 
probable that a different type of chemotherapeutic approach will be required to 
meet these conditions—but it is not as discouraging as is often suggested. The 
influence of streptomycin on tularemia and tuberculosis—both intracellular in- 
fections—is quite encouraging. 





Immunologic Reactions 


In the course of their invasion of the animal body, the viruses stimulate 
immunologic reactions on the part of the host. They can be demonstrated by 
the*fact that the recovered individual is no longer susceptible to reinfection 
with the same agent or that the serum of the recovered animal is capable of 
neutralizing the virus so that when serum and virus are mixed and injected 
into a susceptible animal that animal is protected. Moreover, complement- 
fixation or precipitation reactions may be eapable of demonstrating the pres- 
ence of antibodies in serum. In influenza and mumps, another simplified test 
ean be made—the capacity of immune serum to prevent the virus from agglu- 
tinating red blood cells. The presence of antibodies to a virus can then be 
accepted as evidence that the individual has undergone infection with that 
virus, whether in the form of frank disease or subclinical infection. Since 
these antibodies may persist for many years or throughout life, their presence 
does not mean that a given illness is caused by that virus. Their significance 
is established by testing serum taken in the acute stage of illness in comparison 
with serum of the same patient in convalescence. A sharp increase in anti- 
body content in the latter stage is the important item. These antibodies are 
found in the gamma globulin fraction. 

Employing these immunologic procedures it has been shown that some 
viruses have strains which are not identical. Influenza A and influenza B 
produce similar clinical diseases and behave much the same in experimental 
animals but immunity to one does not give resistance to the other. Different 
serologic types of foot-and-mouth disease virus occur. The strains of polio- 
myelitis virus are not all identical. These variations or mutations again bear 
close similarity to the cireumstances observed with other living parasites. 
They also add to the difficulty in establishing the epidemiological boundaries 
of a disease and in the development of preventive measures. 


Classification of Virus Diseases 


The wide variety of diseases of man caused by viruses is readily appreci- 
ated by simply listing some of them. The large group which gain admission 
through respiratory infection present quite different patterns and include 
influenza, common cold, psittacosis, atypical pneumonia, smallpox, chicken 
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pox, measles, and possibly mumps. 
and pharynx. 


pharynx. 


Herpes commonly involves the lips, mouth, 
Poliomyelitis usually gains entrance through the mouth and 
Infectious hepatitis is naturally acquired by the alimentary tract 
and possibly other routes; artificially, hepatitis can be produced by injection 
of the virus through serum inoculations or by retained blood in improperly 
sterilized syringes and needles. Occasionally foot-and-mouth disease is seen 
in man, acquired by contact infection. 

Lymphocytie choriomeningitis is probably acquired from mice or dogs, 
by contamination; rabies, by direct attack. On the other hand, the neuro- 
trophie infections of the different forms of epidemie encephalitis are intro- 
duced by insect transmitters, as so clearly shown by the work of Hammon and 
others. Yellow fever, another insect-borne disease, severely damages the liver. 





Classification of viruses causing disease in man, according to their loeali- 


zation: 


Dermatotropic Pneumotropic 


Common cold 
Influenza 


Psittaecosis 


Smallpox 

Chicken pox 

Measles 

Herpes simplex 
Atypical pneumonia 


Viscerotropic Pantropic 


Yellow fever Sandfly fever 
Rift valley fever 
Infectious hepatitis 
According to mode of entry: 
Respiratory Alimentary 
Poliomyelitis 
Infectious hepatitis? 


Common eold 
Influenza 
Psittacosis 
Smallpox 
(hiecken pox 
Measles 
Mumps 


Unidentified resp. inf. 


Neurotropic - 

Kneephalitis 
St. Louis 
Kastern equine 
Western equine 
. Japanese B. 
Louping ill 
Russian tick-borne 

7. West Nile 

b. Lethargie: 

Lymphoeytie choriomeningitis 
Poliomyelitis 
Rabies 
Herpes zoster 


a. 


Wh oto 


~ 
ow} 


Glandular 


Mumps 
Lymphogranuloma venereum 


Traumatic 
Direct : 
Rabies 
Lymphogranuloma venereum 
Warts 


Insect-borne 
Yellow fever 
Sandfly fever 
Dengue 
Eneephalitis 
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According to type of injury produced: 


Necrotizing Proliferative Exudative 
Smallpox Tumors Lymphocytic choriomeningitis 
Yellow fever Influenza ? 


Rift valley fever 
Poliomyelitis 
Influenza 

The dentist spends much of his time working in the body cavity which con- 
stitutes the greatest single portal of entry of virus disease of man, an area which 
serves as entrance to the respiratory, alimentary, nervous, and vascular systems. 
It is worth while to recall certain aspects of some diseases which may be of 
importance. 

Illustrative Problems 


Poliomyelitis.— Although difference of opinion exists as to the specific 
mechanisms involved in the transfer of poliomyelitis virus from one individual 
to another, mounting evidence points to the oropharynx—the upper alimen- 
tary tract—as an important area through which the virus gains admission to 
the tissues. The recovery of virus from the tongue and pharyngeal wall, its 
demonstration by pharyngeal swabbings, and the recognition by Faber and 
his associates of the extension of virus along the fifth nerve to the Gasserian 
ganglion and along the cranial nerves supplying the pharynx all support this 
concept. It seems probable that certain of the complaints of sore throat or 
disturbance of taste noted early in poliomyelitis represent involvement of 
those nerve tracts rather than local superficial concurrent infections. More- 
over, the statistical evidence, as well as dramatic episodes, weighs heavily in 
support of the idea that tonsillectomy in an epidemic period increases the risk 
of severe bulbar poliomyelitis and that previous tonsillectomy at any time may 
have an influence upon susceptibility. In one epidemic of which I know, six 
of the first eight deaths were reported to have had recent tonsillectomies. 
Latterly, the possibility of virus gaining entrance through dental cavities has 
been discussed. <Aisenhberg and Grubb elearly showed that virus introduced 
into the pulp of the teeth of rhesus monkeys could result in either paralytic 
or nonparalytie disease. In addition, they, and Reese and Frisch collected 
data by survey indicating that the incidence of caries was considerably higher 
in patients with poliomyelitis than in other individuals of the same age. The 
latter also presented figures interpreted to mean that fluoride concentration of 
1-2.5 p.p.m. reduced the incidence. Finn, Korns, and Bahlke in the American 
Journal of Hygiene have not found significant correlation between exposed 
dental pulp and poliomyelitis. 

What the limitations may be are certainly not clear, but it would still ap- 
pear prudent not to undertake serious traumatie injury to the mouth and 
pharynx in a period ef increased poliomyelitis. Furthermore, this offers an 
interesting field for observation and investigation. 

Herpes is an extremely interesting problem in parasitism and in the varia- 
tion in clinical reaction which may be encountered. In children, it gives rise to 
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an acute gingivostomatitis with fever and evidence of constitutional reaction. 
The gums are swollen, bleed easily, and sometimes almost cover the teeth. At 
first small vesicles are seen; they rupture and leave superficial yellow ulcers with 
a red halo. The tongue and buccal mucosa are most frequently involved but the 
soft palate and pharynx may be. Submaxillary lymphadenitis is usually present 
and the breath has a fetid odor. Virus can be demonstrated by inoculation of 
material onto the scarified cornea of the rabbit. The patients develop antibodies 
to the virus in recovery. Here, then, is an acute disseminated infection which is 
highly contagious and occurs in group epidemics especially in families or insti- 
tutions. 

It is thought that after the primary infection herpes virus remains in the 
tissues and may recurrently erupt in typical cold sores or fever blisters when 
traumatie or other physiologic insult is imposed. Operations upon the Gasserian 
ganglion frequently result in crops of herpes. The individual with recurrent 
herpes usually maintains a good titer of antibodies in the blood, probably in an 
effort to prevent widespread infections. Interestingly enough, those who do not 
have recurrent herpes are less likely to have antibodies in the blood. Herpes 
may also extend along the nerves and cause encephalitis. 

Other diseases which have their primary site of infection in the respiratory 
tract but produce typical rashes—smallpox, chicken pox, measles—may have 
their early lesions in the mouth. The enlarged swollen Stenson’s duct of mumps 
may be much more frequent than frank parotitis. This virus can be grown in 
eggs and readily studied at present. It also can cause encephalitis without 
marked glandular involvement and one wonders whether trauma in the mouth 
may be a harmful procedure leading to nervous disturbance. Infectious hepatitis 
can be transmitted by way of the alimentary tract and by contaminated improp- 
erly sterilized needles and syringes. It, therefore, must be considered by the 
practicing dentist. 

Lymphogranuloma venereum is not commonly recognized as an infection of 
the mouth and throat ; nevertheless, it should be kept in mind. 

In this presentation I have tried to give a general view of viruses as agents 
of disease, to point out the relation of certain features of the study of viruses 
which relate to the fundamental problems of growth and development, and to 
indicate some clinical features of immediate interest. 
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EASLES, smallpox, chicken pox, yellow fever, and encephalitis, among the 
virus diseases, are followed by a lasting immunity, and antibodies which 
develop from infection appear to persist through life. It is important to note 
that in these instances a generalized infection with invasion of the blood stream 
is an essential part of the disease-producing pattern. It has been suggested 
that the continued immunity and antibody formation is due to the fact that 
virus becomes adapted to the cells of the susceptible tissues and resides there, 
thus serving as a constant stimulus to maintenance of resistance. On the other 
hand, none of these viruses which result in solid prolonged immunity has been 
isolated from the tissues of man after long intervals, and there is no good evi- 
dence to support the proposal that immunity persists only because the virus does. 
Influenza, the common cold, and herpes are virus infections in which im- 
munity is quite transient even though antibodies persist in the blood. It is in- 
teresting that, in contrast to the group previously mentioned, these viruses 
attack superficial tissues to which antibodies of the blood are not so readily 
accessible. In influenza and herpes, the cells are destroyed even though anti- 
bodies are demonstrable in the blood, and it seems probable that the effectiveness 
of antibodies in protection against natural infeetion depends upon whether they 
can transfer from the blood to the fluids which exude into the respiratory exere- 
tions which, in turn, bathe the susceptible cells of the respiratory tract on which 
the virus seeks to establish itself. The tissue cells must also participate. 

In still other infections virus may persist in the body while antibodies are 
present in the blood. Psittacosis, lymphogranuloma vereneum, lymphocytic 
choriomeningitis, and the tumors illustrate these conditions. The virus con- 
tinues to propagate in the cells with a tendeney to stimulate their reproduction 
and ean thus be transferred from cell to cell as they divide without encountering 
antibody. Only when the cells are destroyed and virus escapes can it be neu- 
tralized by the immune substances and disposed of by phagocytic cells. The 
course of the infection is determined by the equilibrium between parasite and 
host. Relapses are common if the host’s mechanisms are depressed; if the re- 
verse, the virus may finally be destroyed. 

These brief examples illustrate the fact that the presence of antibodies is 
not synonymous with immunity and that their significance depends upon the 
mechanisms involved in the individual diseases. They indicate, too, that if 
elinieal disease has been instituted either by destruction of cells or by implanta- 
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tion of virus within a sufficient number of cells, the likelihood is slight that 
specific immune serum therapy could have more than a limiting effect. On the 
other hand, if supplied early enough and in sufficient amounts, the limiting 
effect of antibodies might well reduce severity so as to result in an abortive 
illness. Much would depend, of course, upon the length of the incubation period 
and how well the actual time of infection could be recognized. To illustrate, 
between the time influenza virus enters the respiratory tract, from some un- 
identified souree, and the onset of symptoms is ordinarily not more than forty- 
eight hours. If you don’t know vou have taken the virus in until cell damage 
has occurred, which coincides with clinical onset, there is little opportunity to 
restrict the injury. With measles, on the other hand, a definite exposure is 
recognized and an ineubation period of fourteen days ean be expected; with 
rabies, a period of three weeks or more; with infectious hepatitis, three to six 
weeks or more. Under these cireumstanees much might be attempted, on the 
assumption that clinical disease begins only when a certain stage of development 
of the virus is reached, and when a large enough number of the right cells are 
parasitized and injured. As we shall see, these time factors have a distinct 


influenee upon the procedures employed. 


Active Immunization 


As with most other infectious diseases, the major concentration of effort 
has been directed toward the possibility of preventing virus diseases by spe- 
cifie immunologic means. Vaccination against smallpox has for generations 
heen one of the most effective of all immunizing procedures. In this in- 
stance, an active virus modified in its pathogenicity for man is introduced 
by a route different from that by which natural infection is ordinarily ac- 
quired. The virus produces local injury but also gets into the blood stream 
and a general immunity results. Antibodies develop in six or seven days while 
the incubation period of smallpox is ten to fourteen days. It can be seen 
then that even after an individual has been exposed to a ease of the disease, 
vaccination could be influential in reducing the extent of infection, and in 
practice it is. Given before exposure and in the face of an epidemic, im- 
munity can be established and the outbreak can be stopped by reducing the 
number of susceptibles. The use of attenuated active virus to produce a mild 
disease with resultant immunity was, in the case of vaccinia, based upon 
Jenner’s clinical observations of the milkmaids rather than upon immunologic 
demonstration, but the principle was further enhanced through the studies of 
Pasteur with attenuated anthrax and chicken cholera. In fact, Pasteur thought 
of vaccines almost purely in terms of attenuated infection, and it was this pat- 
tern which was involved in the development of rabies vaccine. But even with 
active smallpox earried in ealf lymph, the attenuation must be of a limited 
degree or proper effect is not obtained. Even with good material, revaccination 
should be done, for after a passage of years a proportion of people may not 
present a full immunity. The loss of effect of vaccine by too great attenuation 
of the virus was observed when vaccine grown in tissue culture was found to give 
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a primary take which might not protect a year later against the strain grown in 
ealf lymph. Probably both quantitative and qualitative factors are involved. 

The long incubation period commonly observed in rabies permitted obser- 
vation of the suspected dog and the use of a prolonged course of immunization 
with gradually increasing amounts of active virus. While it has been extremely 
difficult to obtain controlled data as to the efficacy of the treatment in man, 
studies of recent years point clearly to the value of the vaccine in the protection 
of dogs. The studies in Georgia, Massachusetts, and New York have demon- 
strated that rabies in dogs, and, consequently, in man, can be essentially elimi- 
nated. And the results have been obtained with vaccine of virus inactivated by 
phenol or chloroform. The rabies studies have demonstrated, however, the need 
for a high concentration of virus in the antigen and also the need for a proper 
strain of virus. 

The situation in yellow fever is somewhat different. This is a virus trans- 
mitted by insects and transferred through the blood to its site of localization 
and tissue injury in the liver. The incubation period is four to six days, an 
interval too short artificially to induce an immune state in the host. In this 
instance, a virus which was highly destructive to liver, brain, and blood vessels 
underwent a spontaneous mutation during cultivation in tissue culture. It lost 
its capacity to produce encephalitis in monkeys, and its effect on the liver had 
been previously altered by mouse passage. The virus injected into man gives 
mild infection with little clinical evidence although the virus does circulate in 
the blood. Immunity appears in seven to fourteen days with the development 
of antibodies and in this instance circulating antibodies are almost synonymous 
with immunity. At least they are highly effective, since natural disease is 
acquired by injection of virus into the blood where antibodies could readily 
neutralize the virus. This vaccine of attenuated but active virus, producing 
a modified disease, has induced a prolonged immunity and can be expected to 
eradicate yellow fever as a disease to be feared by man. 

The concept of attenuation and active but modified disease as the approach 
to prevention has had such strong support that many workers have staunchly 
held to the thesis that immunity to viruses could be attained only by an active 
infection of that sort. Why it was limited to viruses is not known since the only 
vaccines against bacterial infections which approach immunity of a broad solid 
order are those involving toxins of a soluble nature. But inactive bacteria or 
their pathogenically inert fractions ean induce specific immunity as shown by 
the fact that a soluble material, the polysaccharide which constitutes the capsule 
of the pneumococeus, can by itself induce resistance to infection with the whole 
organism. And this demonstration has furnished an understanding of the re- 
quirements for effective vaccination. The proper chemical constituents of the 
agent must be preserved; otherwise the antibodies which are developed may be 
active only against components of a bacterial cell or of a virus which play little 
role in the virulence and pathogenicity of the agent. Many of the materials 
earlier used in efforts to devise vaccines against virus infections were collected 
in such a way that the emulsions contained much tissue and all its enzymatic 
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processes. Under these conditions, the tissue juices might well destroy the virus’ 
integrity so that it would not serve as an efficient stimulus to immunity. 

Moreover, there is ample evidence from experimental data and attempts at 
practical application that within certain limits there is an optimal concentration 
of virus which must be available to ensure adequate immunization. When active 
virus is used, it multiplies so as to furnish a larger dose which can be trans- 
ported widely to many cells which may be stimulated to the production of anti- 
hodies. With inactive virus one must furnish all the stimulus; hence, the chemi- 
eal character, the dosage, and the route of administration become important 
items. The use of the egg for cultivation of viruses has been of tremendous 
value in providing a medium from which large amounts of virus can be obtained. 
Desirable and undesirable modifications which may alter the efficiency or ap- 
plicability of the virus as a vaecine ean be better controlled. 

Under these circumstances it is becoming increasingly apparent that im- 
munity ean be induced with inactive viruses. Studies of Ten Broeck had shown 
that a high coneentration of the viruses of equine encephalomyelitis could be 
attained in the tissues of the chick embryo. Beard and Wyckoff adopted and 
patented for commercial production inactivated virus vaccine which was shown 
to give staunch immunity to experimental infection and has apparently had 
creditable results in the protection of horses against the natural disease. In this 
instance, again, the disease is transmitted by insects, has a stage of dissemination 
through the blood stream, and antibodies in the blood induced by vaccination 
should be at high efficiency. 

The problem in influenza is much more complicated. This disease is highly 
contagious, transmitted easily by spray from one person to another, enters by 
way of the upper respiratory tract, has a brief ineubation period, attacks a 
superficial tissue, and does not give a permanent immunity. It was early demon- 
strated in the experimental animal that active virus could be given subeuta- 
neously without producing the disease but did give rise to immunity. It was 
also shown that virus given subcutaneously to man promoted the production of 
antibodies. In animals, and, to a lesser extent, in man, there was a relationship 
between the amount of virus employed and the degree of resistance which ensued. 
During the inactivation of virus a loss of potency ordinarily occurs and to coun- 
teract this loss the concentration of virus was proposed. For the studies made 
by the Commission on Influenza of the Army Epidemiological Board, a econcen- 
trated vaccine of formalinized virus was prepared from the infected allantoic 
fluid of the hen’s egg which ordinarily yields a good content of virus. Advantage 
was taken of the faet that influenza virus becomes attached to the embryonie red 
cells when they are permitted to exude into the fluid. In the cold, the cells 
agglutinate and the virus sediments with the cells to which they are attached. 
The supernatant fluid ean be removed and replaced with a limited volume of 
salt solution. If this is then placed at room temperature, the virus conies off the 
red cells into the fluid; the cells can be removed by centrifugation, and the 
supernatant fluid represents a concentrated suspension of virus. The virus is 
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readily inactivated by small concentrations of formalin. But influenza A and 
influenza B are different. Accordingly, equal volumes of the two viruses were 
mixed. 

In 1943 it was demonstrated in a study involving 12,500 men that vaccine 
given before an epidemic of influenza A decreased the incidence in vaccinated 
individuals to about one-fourth that observed in controls. In 1945 the same type 
of vaccine, employed throughout the Army that year, reduced the incidence of 
influenza B to one-tenth or less that observed in unvaccinated military units. 
The vaccine induced excellent titers of antibody to strains of Type A and Type 
B virus, and it had been previously demonstrated that vaccine which ‘had that 
effect also increased the amount of antibody in the respiratory secretions and 
thus tends to protect the susceptible cells from virus action. 

Herein is evidence that inactivated vaccine can protect against a virus in- 
fection in which a stage of dissemination in the blood is not a major part of the 
disease. The duration of effect is not known, but antibodies persist well above 
- the prevaccination level for at least a year, and this may be indicative of a con- 
tinued resistance. Another problem which is far from settled is that of varia- 
tions in the strains of the same virus. For example, the strain of influenza A 
encountered in the spring of 1947 was sufficiently different from the strains 
incorporated in the vaccine that the antibodies derived from vaccination had 
little effect against the prevalent strain, and protection was not obtained. Con- 
sequently, the search for the most effective immunizing strains must continue. 

Increasing evidence of the efficacy of inactive virus against rabies has al- 
ready been mentioned. Furthermore, experimental studies indicate the prob- 
ability that vaccination against encephalitis in an epidemic area can be applied 
to man. ~ 

Passive Protection 

In addition to active immunization in the prevention of virus diseases, 
there are in measles and infectious hepatitis excellent examples of the preven- 
tion or modification of virus disease by the use of immune serum. The admin- 
istration of antibody early after exposure to measles will prevent the disease, 
probably by preventing sufficient implantation of the virus in the cells and by 
ereating an antibody barrier in the blood which the virus must pass to reach 
other tissues. If given later, the same amount of serum permits the development 
of a mild disease which is, however, capable of conferring immunity upon the 
child. In fact, the time between exposure and onset of typical rash during 
which an effect can be obtained depends probably upon how much serum is 
administered. 

It has been shown by Stokes and his associates, as well as by others, that 
gamma globulin, concentrated antibody, if given up to six days before the onset 
of infectious hepatitis can prevent the frank disease, but little effect has been 
obtained against serum jaundice resulting from the administration of plasma 
and transfusions. The conferring of passive immunity makes it possible to in- 
terrupt institutional epidemics of virus jaundice arising from a common source. 
It further suggests that a blood phase is the important one in the development 
of the disease. 
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The procedures toward prevention which have been discussed up to this 
point have been based upon specific immunologic approaches, and it seems quite 
likely that a number of additional virus diseases such as measles and chicken 
pox can be prevented by vaccine if adequate sources of virus can be obtained. 
There are already indications that mumps may be yielding to a similar approach. 


Nonspecific Immunity 

But there have been, in addition, stirrings of a different nature which are 
not based upon specific antibody. One interesting phenomenon is termed inter- 
ference. It has been found in virus infections of animals, plants, and bacteria 
that one virus introduced to the cell shortly before or at the same time as 
another may prevent the second one from becoming established. For example, 
a strain of yellow fever virus which no longer produced significant disease in 
a monkey could prevent the effect of a virulent strain given to the monkey 
shortly afterward. Influenza A interferes with influenza B’s establishment. . 
One bacteriophage may prevent another from entering a cell and multiplying. 
Certain plant virus diseases can be prevented by a mild strain. Hence, the 
possibility that harmless viruses or degenerated strains can be employed as 
emergeney procedures to block the entrance of pathogenic ones is an engaging 
idea toward prevention. Or perhaps the virus might be sufficiently saprophytic, 
as Green has suggested in dog distemper, that it will actually aid in the develop- 
ment of specific immunity and blockade the tissues at the same time. One 
might ask whether rabies vaccine may not function in this manner. Or is the 
much diseussed, but seareely proved, influence of vaccinia in preventing herpes 
of this nature? How the interference effect is set up is not known. In bac- 
teriophagy it appears that the entrance of one actually alters the cell so that 
the other is not admitted as shown by the fact that it can be neutralized at the 
surface by immune serum. But another idea is that the interfering viruses 
have sufficiently similar requirements that they compete for the same basic 
substrate or metabolite upon which they are specifically dependent for survival 
and propagation. In any ease, the infected or diseased cell is more resistant 
than the normal. 


Chemical Blockade 


Another concept of a similar nature lies in the suggestion that sinee viruses 
tend to attach themselves specifically to cells there must be a definite chemical 
linkage involved in that union, Is it possible that an innocuous chemical could 
be introduced to combine with the desired cellular receptor and leave the virus 
with no place to go—a parasite without a host—hence, a failure to produce 
disease. The interaction between influenza virus and red blood cells has fur- 
nished an interesting system for such investigations. Hirst early compared the 
result with the effeet of an enzyme; virus acts upon the cell and then removes 
itself; the cell subsequently cannot be agglutinated by fresh virus, indicating 
that the receptor or substrate is destroyed. The virus is not injured, however, 
since it can again act upon fresh normal cells. Burnet and his group have 
obtained evidence that lecithinase, the enzyme of cholera vibrio, will destroy the 
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cell receptor just as the virus does. Green and Woolley have presented data 
that certain polysaccharides will prevent the virus from uniting with the cell 
and we have been interested in the effect of certain normal sera which prevent 
this union. Now, if the receptors of tissue cells which the virus attacks can 
be used up, ean infection be prevented? This is an approach to chemoprophy- 
laxis or possibly to chemotherapy by preventing extension to cells not originally 
involved and sharply limiting the injury. It might well apply to conditions in 
which virus infection tends to become chronie and moves but slowly to new eells. 

The other concept of drugs which selectively. destroy virus after infection 
is established is less inviting because of the difficulties visualized in attacking 
virus without severely injuring the host cell. Nevertheless, in the case of agents 
of the psittacosis-lymphogranuloma group there is clear-cut experimental evi- 
dence that sulfonamides and penicillin can inhibit the disease process even 
though virus is not exterminated. Clinically, the response of lymphogranuloma 
venereum has been consistently favorable. It must be pointed out, however, 
that this group of agents is highly organized and approaches the status of 
Rickettsia more than that of the majority of viruses—and they may have a 
more important extracellular phase. 

The selectivity of dyes may have application. For instance, Woods has 
shown that in mice a neurotropic virus given intraperitoneally can be prevented 
from entering or attacking the nervous tissue by the administration of a dye, 
trypan red, which presumably limits passage across the blood-brain barrier. 
With certain other viruses, the alteration of cells accompanying aging clearly 
influences the ability of the viruses to follow the same pathway of invasion and 
thus the susceptibility is reduced. There must in this development be a cellular 
modification which might be mimicked with prophylactic benefit. 


Cell Refractoriness 


The cellular requirement of viruses is an interesting situation in normalcy. 
Various suggestions have been made as to what the mode of action or the 
type of interaction may be. Is it a specific enzymatic reaction of the virus 
with a cellular substrate ordinarily required for the cell’s maintenance, thus 
diverting to the use of the parasite an essential metabolite of the cell? Is it 
a disturbance of one or more of the genes of the cell even to the extent of 
promoting a lethal gene? In the case of tumors, certainly, the virus effect 
persists through one generation of cells to another. Green has recently sug- 
gested that in the virus tumors, at least, the virus hybridizes the cell and 
becomes an integral part of a cellular component which dominates the cell 
behavior and destroys its species specificity. 

But all of these emphasize the need for a cell of comparatively normal 
behavior and constitution. <A sickly cell presumably would not nourish the 
parasite properly. Several investigators have reported observations indicating 
that mice on a thiamine-deficient diet are more resistant to poliomyelitis than 
normal mice. Clark et al. have observed the same effect with an encephalomye- 
litis virus of chicks. Thiamine deficiency has definite effects upon the nervous 
tissue, and the new cells appear, as a result, to be less favorable to the harboring 
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of virus. Sulkin has shown that ether anesthesia may lower the susceptibility 
of nervous tissue to encephalomyelitis virus in mice. Is it possible, then, that 
through induced conditions of this sort a refractory state of sufficient extent 
can be created to be of benefit? Woolley has emphasized that chemical analogues 
of vitamins may produce lesions and states resembling deficiencies which may 
influence the receptivity of the normally vulnerable cell. To date, no specific 
instanee has been reported in which the effect has been obtained with viruses, 
but the analogues of vitamins have been shown to be bacteriostatic by replacing 
the vitamin required for the bacterial growth. It opens a broad field for 
exploration. 

In this brief review, an effort has been made to present examples of im- 
munologiec procedures which have been shown to be effective in the prevention 
of virus diseases, interpreting them according to the mechanisms of infection 
involved in the respective diseases. In addition, other approaches seeking to 
modify the cell-virus relationship have been indicated. It can be seen that they 
visualize the possibility that physiologic conditions of the cell can be so modified 
that it no longer serves as an efficient host to the virus or that the chemical 
substances with which the virus combines can be united with another substance, 
and, thereby, exclude the virus. These latter endeavors are hopeful indicators 
of how the growth and development of viruses may be influenced by the growth 
and development of the cell which, in turn, might be effective in eliminating 
some of the most persistent, damaging diseases with which this world is burdened. 


, 








NUTRITION. I. GROWTH AND DEVELOPMENT 


JouHN B. Youmans, M.D.,* Cuicaco, ILL. 


IS trite to say that nutrition is a fundamental process which affects all 
living things. But it is true. Indeed, nutrition is so broad and inclusive that 
it affects all our living. Even in the field of science it is necessary to confine 
consideration of nutrition to separate divisions if one is to achieve any depth. 
Medical and health aspects are but a small part, though a very important one— 
the most important, perhaps, because in the end the health and happiness of 
people is the focus of all the rest. 

It is my purpose to discuss certain of the medical aspects of nutrition. 
There are many ways in which these might be classified and separated, but one 
which will suit our purposes today is to separate them as I have indicated in 
the titles of my papers: ‘‘Nutrition. I. Growth and Development,’’ and 
‘‘Nutrition. II. Maintenance, Function, and Repair.’’ Such a separation will 
permit a reasonably complete discussion of nutrition in line with the theme of 
this seminar and the objectives of the organization. I shall speak first on 
‘‘Nutrition. I. Growth and Development.”’ 

Growth and requirements for growth begin with the moment of conception 
and continue until the individual reaches an approximate age of 20, when they 
cease, except as will be noted below. During part of this period, however, two 
individuals are involved, the fetus and the mother. To the extent that the 
fetus is parasitic on the mother and dependent on her for its nutrition, the 
mother, though an adult, is involved in the growth process. The same is true 
in any adult with a growing tumor, and in this sense growth may continue after 
adulthood. 

Requirements for the fetus are of two kinds. One is the general require- 
ment—that necessary for survival and general development, and the other, 
requirements necessary for certain specifie phases of development. 

There is apparently a definite, though not as yet a sharply determined 
quantitative distinction in the organism’s response to a deficiency which seems 
to some extent to limit automatically discussion of nutrition of the fetus beyond 
a certain point. Severe undernutrition may prevent conception, and menstrua- 
tion ceases under these conditions. Less severe deficiencies permit conception 
and continuation of gestation, which may be prolonged. Abortions and still- 
births are more frequent. Such results are apparently common to a deficiency 
of many nutrients, vitamins as well as proteins and calories. In general, how- 
ever, shortage of calories and proteins appears to be more potent in early death 
of ovum or fetus, and severe deficiencies, particularly of the vitamins, are 
necessary to interrupt a pregnancy in human beings. 

The less severe deficiencies, while failing to interrupt pregnancy, may 
cause more specific or more specifically defined lesions. In those respects, the 

Read before the Fourth Annual Seminar for the Study and Practice of Dental Medicine, 


The Ahwahnee Hotel, Yosemite, Calif., Oct. 21, 1947. 
*College of Medicine, University of Illinois. 


168 














NUTRITION. I. GROWTH AND DEVELOPMENT 169 


itamins and minerals appear to have more effect than calories or protein. 
\fter pregnaney has heen well established, premature delivery is somewhat 
more common, abortions more frequent with undernutrition, but the infant 
itself, although not infrequently a poorer general physical specimen, is not com- 
monly affected by specifie diseases. This situation is illustrated by results in 
(iermany since the occupation. Table I gives an analysis of birth weights in 
(iermany in the years 1939-1945 and 1946 (first quarter). The lack of signifi- 
cant difference in the latter two years in comparison with 1939 is clearly shown. 
The smaller number of births and larger number of premature deliveries in 
1945 may reflect, at least in part, a poorer nutritional state. 


TABLE I. Live BIRTH WEIGHTS IN GERMANY, 1939—1945—1946 














1946 
1939 1945 (FIRST QUARTER) 
Total deliveries 1,360 1,121 296 
Tota! number of children 1,421 1,144 304 
Total live births 1,399 1,123 295 
Premature 354 (25%) 344 (31%) 74 (24%) 
Full term 1,045 779 230 
Average birth weights (Gm.) 
Live births 3,188 8,052 5,199 
Premature 3,427 2,347 2,410 
Full term 3,446 3,364 3,453 








It is to be remembered that the mother constitutes a storehouse of consider- 
able size and only in the ease of those nutrients quickly depleted, or in the case 
of long-eontinued chronie deficiencies, do the maternal stores fail to provide at 
least the minimum necessary for the birth of a normal child. 

In brief, the situation is as follows: Severe deficiencies at the time of 
copulation may prevent coneeption, Shortly after conception they may result 
in abortion. Onee established, a pregnaney is likely to continue, even with 
rather severe deficiency, because, if the deficiency of the mother was not severe 
enough to prevent conception or to produce early abortion, her stores of many 
nutrients will be large enough to carry the child to term without very severe 
depletion of maternal reserves. Should such a severe depletion oceur, it is likely 
to result in the death of the mother. 

There must be, then, a considerable variation in respect to the various 
nutrients in relation to their storage characteristics. As might be expected, 
substances like thiamine, which is poorly stored, will be more likely to be deficient 
early, and infantile beriberi is one of the more common congenital nutritional 
deficiencies. Vitamin © would fall into the intermediate group, and nutrients 
like Vitamin A and ealeium, of which large stores exist, the depletion of which 
takes months, would be unlikely to be concerned, except for severe deficiency 
probably lasting over more than one pregnancy. With iodine, not only more 
than one pregnancy but even more than one generation appears necessary to 
produce a true iodine-deficiency ecretin. 

In addition to poor general physical development, underweight, and specific 
illnesses such as beriberi, scurvy, rickets, and goiter, certain so-called congenital 
defects or anomalies may be considered to be the possible result of deficiencies. 
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So far, the evidence for their occurrence is derived almost altogether from 
animal experiments. 

Besides the actual survival and the general growth of the fetus in terms 
of bulk, there is the factor of differentiation and specific structure. As you are 
well aware, the period from conception to delivery is one of very rapid differ- 
entiation, particularly so in the earlier months. Abnormalities in this differ- 
entiation result in anomalies which may be fatal if sufficiently severe, or appear 
as congenital defects if sufficiently mild in degree or character to permit a 
live birth. 

Until recently, these congenital defects have not been generally thought 
related to specific causes of the nature of nutrient deficiencies. Many have 
been considered inherited defects in the germ plasm with mendelian character- 
isties—and some are. The cause of others has been obscure. Recent studies, 
however, have shown that certain congenital anomalies and defects can be pro- 
duced, at least in animals, by specific nutritional deficiencies. Such defects are 
reproducible with regularity, bear a quantitative relationship to the deficiency, 
and are entirely preventable. They likewise bear a specific time relation to the 
period of fetal life during which structures affected by the deficiency care dif- 
ferentiating or developing. Examples of these effects of deficiencies are the 
congenital defects in the eyes and congenital blindness in pigs, described by 
Hale,t and in rats, described by Warkany and Schraffenberger.2, Even more 
striking are the skeletal deficiencies in rats produced by riboflavin deficiency 
in the mother. 

Warkany and his associates have described characteristic, specific anomalies 
of the mandible, radius, ulna, and tibia, syndactylism and eclubfoot resulting 
from a deficiency of riboflavin.* They have also produced in pigs a congenital 
abnormality of the eyes by a controlled deficiency of Vitamin A», as had Hale.’ 
Blindness due to another cause, constriction of the optic nerve from dispro- 
portionate growth of the central nervous system in relation to bone growth, 
results from a deficiency of vitamin A at a certain point in fetal development.‘ 

Such defects, which have not been reported in human beings, are not fun- 
damentally different from the lesions of rickets or from cretinism, and it seems 
probable, though not proved, that such abnormalities as dental defects occurring 
in vitamin A animals may have a representation in infants. 

As Warkany has pointed out, it is necessary that the deficiency be present 
at a specific period in development. Although he emphasized this in relation 
to specific congenital anomalies such as those he described in riboflavin and 
vitamin A deficiency, the same principle holds for other deficiency manifesta- 
tions. It is at these special periods in fetal life that a temporary increase in 
requirements exceeds the limited supply (Fig. 1, A). It is the existence of 
these critical periods which explains why the limited supply is adequate and 
without untoward effects at other times. Furthermore, at least a minimum degree 
of sufficiency must be present or the pregnancy would terminate. Again, as 
Warkany has pointed out, the harm having been done at a critical period in dif- 
ferentiation, a subsequently adequate supply of the nutrient cannot repair the 
damage though it may permit the pregnancy to continue and perhaps prevent 
other damage at subsequent critical periods. 
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Fig. 1—A, Schematic representation of deficiencies during periods of embryonic development. 
B, Weights of German children in percentage of standard weights. 
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It is apparent that the critical level of intake of any nutrient which will 
allow a pregnancy to proceed and yet prove inadequate a* periods of stress and 
temporarily increased requirements will vary not only among species but among 
individuals, and even in the same individual at different pregnancies. Such 
variation will depend on a great variety of factors. 

The subtle alterations which might produce such effects are suggested by 
consideration of the synthesis of nutrients by bacteria in the gut. This process, 
which is a significant factor in the nutrition of various species, including man, 
can be affected by alterations in the diet which affect bacterial growth. Such 
changes in diet, coming at critical periods in development of the fetus, and 
coupled with stores or intake of a nutrient already barely sufficient, might con- 
ceivably be injurious to the fetus. 

No such levels have been established for human beings, and, indeed, no 
clear-cut anomalies of the type described in animals have been clearly established 
in man. Nevertheless, the strong possibility exists that such may occur, and 
this possibly is enhanced by the fact that they result, if they occur at all, from 
deficiencies which are partial and presumably not severe. The fact that such 
anomalies, and, indeed, congenital nutritional diseases such as beriberi, are 
not more common suggests, first, a close balance in human beings between 
amounts of nutrients needed to prevent abortion or failure to conceive and the 
amount needed to supply at least minimum requirements for a reasonably 
normal infant. It’ also indicates, of course, that dietaries in this country at 
least are considerably better than might be thought on the basis of other criteria. 

With birth, the child loses the protection of its mother and to a greater 
degree becomes dependent on the external environment for its nutrition; not 
altogether, however, because, in some instances, at least, the mother suckles it 
and for some months it may continue to derive at least a part of its nutrition 
from her. 

Tn addition to the more general dangers of caloric and protein deficiency, 
several particular dangers threaten the infant at this time, or soon after. These 
are vitamin K deficiency, thiamine deficieney, vitamin C deficiency, and rickets. 

Until the child is born, it is protected against a vitamin K deficiency by 
the supply of the mother. After birth, however, the child is dependent for its 
supply on the production of vitamin K in the intestinal tract and the store or 
reserve given it by the mother. But the intestinal synthesis does not become 
active and effective for several days, and for this period of time the child ean 
rely only on the reserve provided by the mother. If this is not adequate, 
vitamin K deficiency develops, the prothrombin concentration in the blood falls, 
and, if to a sufficient degree, hemorrhagie disease of the newborn appears. This 
hazard is particularly great in premature infants. So critical is this period 
that some obstetricians recommend routine preventive treatment of the expectant 
mothers with vitamin K, particularly in premature deliveries and even in those 


going to term.® 

Rickets is a modern disease and, by and large, one affecting populations in 
good economic, nutritional circumstances. Under these conditions, adequate 
feeding, rapid growth, tight housing, and abundant clothing tend, first, to in- 
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crease the requirements of vitamin D and, second, to block the natural supply 
of vitamin D from sunlight. All this happens at the period of most rapid 
erowth and development which, while perhaps not so sharply narrowed or 
‘irreversible’’ as certain periods of development in fetal life, is similar to such 
periods and constitutes critical periods in the infant’s life. Undoubtedly, con- 
venital rickets does occur but it is uncommon, the mother ordinarily protecting 
the fetus. On the other hand, the most susceptible period is in the early weeks 
and months of postnatal life, particularly for the mild form which is more 
frequent and more often unnoted. The time necessary for the production of 
detectable signs of the disease ordinarily prevents its being recognized at its 
very beginning in the first few weeks of life and the greatest incidence clinically 
is after the age of four months. Late rickets is uncommon except under severe 
conditions. 

The reason for the critical period with respect to thiamine is the small 
storage and reserve of this nutrient and the dependence of breast-fed infants 
on the supply in the maternal milk. The latter is sharply reduced when the 
maternal intake and reserve are small. However, the danger of this deficiency 
in early infancy is very slight except in those countries where thiamine intake 
is limited and beriberi is frequent. As far as sporadic cases in this country 
are concerned, the ill health of the mother resulting from such a deficiency 
would probably lead to artificial feeding of the infant and hence prevention 
of thiamine deficiency. 

The critical period of vitamin C deficiency is somewhat later in life than 
for that of the other vitamins mentioned because the stores of vitamin C are 
somewhat larger and perhaps the need is relatively less great. The particular 
susceptibility of infants is, nevertheless, related to the fact that vitamin C falls 
into the group of vitamins which are stored in smaller amounts and with small 
amounts present in the diet to which the infant is apt to be confined for several 
months. Mother’s milk is richer in vitamin C than cow’s milk, but this nourish- 
ment is apt to form but a small part of the daily food intake. Even when 
totally breast fed, there is a general tendency to a rather deficient vitamin C 
store and intake on the part of the mother, with a resulting poor content of 
vitamin C in her milk. Cow’s milk, the ordinary supplement or substitute, has, 
as a result of handling and processing, a very low content of vitamin C, and 
the other foods commonly fed at this period, with specific exceptions, are almost 
devoid of it. The modern, widespread use of orange juice at an early age is 
an expression of the existence and threat of this critical period and the relative 
infrequeney of scurvy proof of the efficiency of this preventive measure. Even 
so, actual scurvy is probably most frequently seen in practice today in infants. 

Premature infants exhibit a special need for vitamin C. Without added 
vitamin C, the amino acids, phenylalanine, and tyrosine are incompletely 
metabolized by these infants, hydroxyphenyl-lactic acid and hydroxyphenyl- 
pyruvie acid appearing in the urine. The administration of ascorbic acid 
corrects this and causes the disappearance of these substances from the urine. 

The nutritional requirements of children are in general higher at all ages 
in respect to size and weight than those of adults, Children, however, when 
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faced with a limitation of various nutrients, possess a protective mechanism 
which is not available to adults; they cease to grow, or, more commonly, they 
slow their rate of growth and delay their maturation. This, of course, greatly 
diminishes their requirements and permits them to continue to live, often in 
an otherwise normal fashion and without the development of other specific 
nutritional deficiency diseases. This protective mechanism is, in addition to 
other protection such as a reduction in basal metabolism rate, possessed by 
adults. As a consequence, children whose nutrition seems definitely deficient 
on the basis of the estimated food intake may fail to present indications of 
nutritional deficiency disease except that they may fall short of normal stand- 
ards for size and rate of growth or development. It is significant that this 
limitation of growth affects length (height) more than weight. Other and less 
direct effects are the delays in maturation as shown by such manifestations as 
delay in the appearance of centers of ossifications and related abnormalities. 

It is probable that this retardation in growth and development is largely 
an effect of calorie and protein deficiency, or, at least, that this is the principal 
effect of a calorie and protein deficiency. 

Fig. 1, B shows that the greatest deficiency in calories in German children 
occurs between the ages of 6 and 17, and the greatest deficiencies in weight are 
seen to oceur roughly in this period (Table II). Both food intake and body 
weights of younger children have been generally satisfactory (Table IIT). 


TABLE II. Foop INTAKE (CALORIES) OF GERMAN CHILDREN OF VARIOUS AGE CATEGORIES 

















AGE INTAKE MINIMUM REQUIREMENTS 
Years Calories Calories 

0-2 1,000 1,000 

3-5 1,600 1,500 

6-9 1,550 2,000 
10-17 1,600 2,700 








TaBLE ITI. Per Cent or STANDARD WEIGHT OF GERMAN CHILDREN 























i‘ 7 DATE / oe ee 7 PER CENT 
December, 1945 112 
January, 1946 108 
February, 1946 107 


March, 1946 __ 101 








Fig. 2 shows the rate of growth of these children for the age range of 3 
to 18 for two different periods, compared with the predicted normal. It will 
be noted that very little discrepancy between the actual and expected rate of 
growth occurred until about the age of 8, after which it increased considerably 
until about 14. In girls, this discrepancy then lessened nearly to disappear 
at 18. In boys, though lessened, the difference persisted to a significant degree 
through that age. 

An example of this retardation in growth and development is shown in the 
studies of Stuart and Kuhlmann® and of Robinson and his associates,? on French 
and Spanish children, respectively. Figs. 3 and 4 show a shorter body length 
and a shorter length of the shaft of the tibia in French children than in Amer- 
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ican children of comparable age, the majority of values for the French falling 
below the median of the American subjects, some more than two sigma below. 
The greater effect on height is revealed by Fig. 5, which shows that weight for 
height of the French children is about the same as for Americans. Even more 
marked changes in the same direction are shown for the Spanish children. In 
them even weight for height is deficient (Figs. 6 and 7). The evidence of delay 
in maturation is revealed by x-ray studies of bone development in the wrist 
and hand (Table IV). 


TABLE IV. Osseous DEVELOPMENT IN FRENCH AND SPANISH CHILDREN (1 TO 10 YEARS) AS 
DETERMINED BY X-RAY* (Topp STANDARDS) 








BOYS | GIRLS 


French 
Per cent retarded 77.9 71.4 
Per cent advanced 20.0 23.1 
Per cent of average development 2.1 5.5 
Average retardation in months 9.6 6.7 
Spanish 
Per cent retarded (more than six months) 68.0 67.0 
Per cent advanced (more than six months) 6.0 6.0 
Average retardation in months 23.0 19.6 





*From Stuart, H. C., and Kuhlmann, Daniel: Studies of the Physical Characteristics of 
Children in Marseilles, France, in 1941, J. Pediat. 20: 424, 1942; Robinson, Wm. D., Janney, 
John H., and Grande (Covian), Francisco: Studies of the Physical Characteristics of Selected 
Children in Madrid, Spain in 1941, J. Pediat. 20: 723, 1942. (Modified.) 
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Fig. 2.—Growth index of German children, aged 8 to 18, for the periods July and August, 1945, 
and March, 1946. 
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Fig. 3.—Body length of boys and girls in Marseilles compared with children in Boston, 
1940 to 1941. (From Stuart, H. C., and Kuhlmann, Daniel: Studies of the Physical Character- 
istics of Children in Marseilles, France, in 1941, J. Pediat. 20: 424, 1942.) 
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Length of shaft of tibia by x-ray. 


Fig. 4.—Length of shaft of tibia by x-ray of children in Marseilles, 1940 to 1941, com- 
pared with children in Boston. (From Stuart, H. C., and Kuhlmann, Daniel: Studies of the 
Physical Characteristics of Children in Marseilles, France, in 1941, J. Pediat. 20: 424, 1942.) 
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In Figs. 8 to 10 are shown some possible examples of these effects. In Fig. 
8. the two girls on the right are the same age. Both are of good weight but 
one is considerably shorter, suggesting a slower increase in height which may 
have helped her to maintain her weight. In Fig. 9, the two girls are again the 
same age but show striking differences in height and, in addition, the smaller 
one shows some deficiency in weight. In Fig. 10 there is illustrated considerable 
differences in height in boys, all of whom are of the same age, 9 years. Note 
the potbellies in at least two. All of these children had differences in food 
intake but of course other factors, such as racial and familial characteristics, 


. 


may have played a part in these differences. 





us BOYS 
20) *° * * MARSENLES ° 
> > > MOROCCAN EUROPEAN : 
+ + + PARIS SCHOOL ie 
264 ° -o-0 U.S.A. 
| %+-b--> CALIFORNIA PRIVATE SCHOOL ‘ ° 
24 
22 
20 
18 
. 
16 “ae” 
a . 
» ° 
4 a 
on 
12 








ye ye , , yy 
AGE | 2 3 4 s 6 7 8 9 0 








GIR 
" LS 
28; + © «+ MARSERLES 4 
> > > MOROCCAN EUROPEAN e, 
* © PARIS SCHOOL » 
26 o—o—0 U.S.A. “fe 
> --b--& CALIFORNIA PRIVATE SCHOOL ¥ 
24 - 
° 
22 
20 
‘8 
16 
. 
° 
14 
z{ ail 
Bon 





AGE | 2 3 4 5 6 7 8 9 


—Comparisons of weights for heights from selected groups 


Fig. 5.—Comparisons of weights and heights from selected groups. (From Stuart, H. C., 
and Kuhlmann, Daniel: Studies of the Physical Characteristics of Children in Marseilles, 
France, in 1941. J. Pediat. 20: 424, 1942.) 

There appear to be critical periods in childhood similar to those in fetal 
life, at which times requirements for different nutrients may exceed a supply 
otherwise sufficient for minimum general health and growth. The modifying 
word ‘‘minimum”’ is used beeause we do not know the requirements for optimum 
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—Stature. Below 3 years, recumbent 
length; 3 years and over, standing height. 


Fig. 6.—Recumbent length and standing height of children in Madrid, 1940 to 1941, com- 
pared with other groups. (From Robinson, William D., Janney, John V., and Grande (Covian), 
Studies of the Physical Characteristics of Selected Children in Madrid, Spain, in 
1942.) 
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Body weight for stature. 
Fig. 7. Fig. 9. 
Body weights for stature, children in Madrid, 1940 to 1941. (From Robinson, 


Fig. 7. 
William D., Janney, John V., and Grande (Covian), Francisco: Studies of the Physical Char- 
cteristies of Selected Children in Madrid, Spain, in 1941, J. Pediat. 20: 723, 1942. 
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growth and development. Studies of the nutrition of large groups of children 
indicate that periods of deficiency related to critical periods of growth and 
maturation can be detected by such studies. Furthermore, differences between 
males and females and between various nutrients can be demonstrated. Puberty 
may be such a period, and is one which differs in males and females in age of 
oeceurrence. It might, therefore, be assumed that: (1) Some greater incidence 
of deficiency could be shown at such periods in children on mildly deficient 
diets; (2) perhaps some difference in the age period of such greater incidence 
between boys and girls. Such a difference with respect to calories has already 
been illustrated (Fig. 2). Table V shows variations in the incidence of evidence 
of nutritional deficiencies in relation to age periods and sex. In addition, 
certain racial differences are shown, the latter, however, presumably the result 
of environment only. Attention is directed to the age differences in respect to 
thiamine deficiency, prevalent only in young children and girls 16 to 20 years 
of age; the low incidence of vitamin A deficiency in males aged 13 to 15 in 
contrast to that in girls of the same age; the low incidence of iron deficiency 
in males aged 13 to 15 and 16 to 20, and the marked increase in girls at 16 to 
20 with an exaggeration of the trend in the colored; the high incidence of 
abnormally high phosphatase values in boys, both white and eclored, 13 to 15 
years of age, the lower incidence in girls at that age, and the drop in both sexes 
and races 16 to 20 years of age. 


TABLE V. VARIATIONS IN INCIDENCE OF EVIDENCE OF DEFICIENCY OF VARIOUS NUTRIENTS IN 
DIFFERENT AGE, SEX, AND RACIAL GROUPS 








PER CENT OF THE SUBJECTS SHOWING EVIDENCE OF DEFICIENCY 
AGE AND SEX GROUP 











| 13 | 46 | 7-9 | 10-12 | 13-15| 13-15 | 16-20] 16-20 
NUTRIENT: | M. AND F./M. AND F. | M. AND F.|M. AND F.| MALE |FEMALE| MALE | FEMALE 
Thiamine (excretion) 
white subjects 50 17.6 10.3 7.4 0 0 0 7.7 
Colored subjects 25 33.3 0 0 0 0 0 20.0 
Vitamin A (blood) 
White subjects 64.3 89.5 61.3 42.3 14.3 45.4 30.8 38.5 
Colored subjects 66.7 16.7 8.3 8.3 0 12.5 0 16.7 
Tron (hemoglobin) 
White subjects 0 2.4 3.2 0 14.5 5.3 30 1388 
Colored subjects 9.4 0 0 0 0 26.7 5.0 69.6 


Caleium-vitamin D 
(phosphatase) 
White subjects 59.0 21.0 
Colored subjects 66.0 21.0 


5.2 
3.1 





Although the charts have indicated a greater incidence of certain specific 
deficiencies at certain ages, it should be emphasized that in man a delay in 
growth or development cannot be attributed to any particular nutrient alone. 
In fact, the most recent evidence indicates that a simple reduction in food intake 
(calories) may be the actual factor concerned, though such a reduction may be 
the effect of a deficiency of any one of a number of other nutrients. 

It should be emphasized that the protection afforded by a reduced growth 
is only relative and cannot protect against severe and long-continued defi- 
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ciencies. Under these circumstances, changes seen in adults, including losses 
in weight and manifestations of other specific deficiencies, may appear. 

The ultimate effect of these deficiencies, particularly those of calories 
and protein, varies considerably, depending on degree and duration, With 
a mild continuing deficiency, it appears that growth and maturation are only 
delayed and that eventually the individual acquires the stature, or nearly 
the stature, which he would have obtained otherwise. With a mild deficiency 
of shorter duration, probably no effect can be detected subsequently. 

It is difficult to determine to what extent, if any, nutritional deficiencies 
limit the size of population. Whether, for example, the generally smaller 
stature of the population in Marseilles, compared with that of such a country 
as the United States, or even other parts of Franee, is in part the result of 
dietary inadequacies is difficult to say. There are many factors involved 
other than nutrition. However, the increase in size of successive generations 
of rats which apparently results from ‘‘optimal’’ feeding suggests such a 
possibility, as do the studies of Stuart® *® showing a greater size of children 
on superior diet. So do the data indicating a gradual inerease in stature of 
college students in the United States and the fact that the average height of 
Americans is greater than that of those Europeans from which the stock 
originated. 

It should be noted that failure of specifie development and permanent 
defects similar to that possibly occurring in fetal life is missing in childhood, 
with the possible exception of the deformities due to rickets. This would 
indicate a less specific need or a less sharply defined critical period, the pro- 
cesses of differentiation or development being able to proceed after a period 
of arrest or delay. Nevertheless, such defects as abnormalities in the structure 
of the permanent teeth or, indeed, those of rickets, may be considered to 
represent a situation analogous to those of fetal life, at time of which develop- 
mental abnormalities may occur, but of a less serious kind. 

It is interesting to speculate whether some of the more minute and less 
evident growth and developmental processes, occurring at a later age, such 
as those in the central nervous system, may be similarly affected by mild 
deficiencies. No evidence of such an effect in humans ean be detected at 
present, but there is no doubt of delay in certain kinds of development at 
a later period, for example, those of puberty. 

Among the later specifie deficiencies occurring in childhood and depend- 
ent on the factor of growth is iron deficiency anemia. Despite a maternal 
deficieney in iron, the child is born with a normal content of hemoglobin and 
a normal blood picture. However, if the mother is deficient, there will be a 
deficieney in the child’s store of iron. This store is necessary to meet the 
demands of growth. The conservation of iron is such that, except for loss of 
blood, almost no loss of iron oceurs. But, with growth, there is an increased 
volume of blood, and this requires an additional supply of iron for hemoglobin. 
Normally, this is met by the reserve store acquired during fetal life from the 
mother, augmented by the dietary supply which under usual conditions increases 
as the child grows. Ordinarily, however, the dietary supply is of itself inade- 
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quate, even under conditions of a good diet. Therefore, in the absence of a 
sufficient reserve, an iron deficiency anemia will develop which, if at all severe, 
ean be corrected only by the administration of inorganic iron, Such deficiencies 
are not at all uncommon in the children of mothers who have borne several 
children, particularly if the mother’s diet has been poor with respect to iron. 
A distinct relation between the occurrence of such an anemia and the position 
of the child in relation to the number of pregnancies can be shown.’ Larger 
than usual losses of blood, with the pregnancies or otherwise, increase the likeli- 
hood of sueh an anemia developing in the children. 

So far, we have considered only the effect of growth in relation to the child. 
As has been pointed out, the mother, insofar as the fetus can be considered a 
new growth dependent on her for nutrition, is subject to the influence and 
effect of growth possibly other than her own. In other words, her requirements 
are increased. Such requirements, however, must be considered in relation to 
hody stores. It is apparent from what has been said that even minimum stores 
will usually suffice for a suecessful termination of a pregnancy if they permit 
conception and early survival. It is also apparent that the furnishing of 
nutrients to the fetus may result in actual maternal tissue deficiencies and 
nutritional deficiency disease, depending on the size of the stores, the storage 
characteristics of the various nutrients, the number of pregnancies, and the 
nutrients consumed by the mother between pregnancies. 

Thus, in addition to the current needs of the mother for her own tissues 
and functions, her requirements must be considered in relation to her need to 
replenish reserves which might have been drained, or might be drained, by 
existing subsequent pregnancies. It is for these reasons that the number and 
frequency of the pregnancies become important, particularly to women on a 
mildly deficient diet, one which permits pregnancy to occur but fails to provide 
adequate nutrients, if not for her own needs, for a succession of fetuses which 
drain her reserves and may seriously compete with her for her current intake. 

These relationships are well shown by the relatively large numbers of 
pregnancies and rather severe dietary deficiency needed to deplete the caleium 
reserves and cause osteomalacia, the increasing degree of anemia in successive 
children of mothers with iron deficiency, and the probably rather readily pro- 
dueed infantile beriberi in children from women on only mildly thiamine- 
deficient diets. 

The parasitism of the fetus is not complete. As has been stated, the iron- 
deficient infant, though born with a normal hemoglobin iron, does not fill his 
liver with iron to the total depletion of the mother, The work of Warkany 
suggests that specific nutrients may exist in amounts adequate to protect the 
mother against any apparent abnormality, vet fail to provide for normal de- 
velopment of the fetus. On the other hand, some nutrients are apparently 
demanded by the fetus in amounts sufficient to provide for normal or near- 
normal development and function even at the expense of significant deficiency 
disease in the mother. The occurrence of osteomalacia, of iron deficiency anemia, 
of hypoproteinemia, and other nutritional disease, as well as less severe and 
less clearly defined states of ill health in association with repeated pregnancies, 
reflects this drain on the economy of the mother. 
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NUTRITION. II. MAINTENANCE, FUNCTION, AND REPAIR 
Joun B. Youmans, M.D.,* Cutcaco, IL. 


N COMPARISON with children, the nutrition of adults is spared the demands 
of growth, except in so far as they are concerned with pregnancy and lac- 
tation and, in a sense, growing tumors. 

Correspondingly, there is a leveling of the curve of requirements character- 
istic of childhood until in the end the requirement based on unit weight or 
similar criteria becomes generally less for adults than for children. There 
remain, nevertheless, certain variations in requirements such as those related 
to body weight, physical activity, and certain other factors, besides those 
imposed by disease. 

As indicated in the title, the requirements are related to maintenance of 
normal tissue structure, the performance of certain body functions which make 
specific nutrient requirements, and the repair necessitated by injury or disease. 
The latter should not be confused with the process of maintenance which might 
be considered a form of repair. 

There is little doubt that one of the most important over-all aspects of 
nutrition in this country today is the nutrition of energy (calories) and protein. 
Much of this has to do with medical aspects of nutrition and with disease. 
Furthermore, it involves both overnutrition and undernutrition. Little is said 
in most diseussions of nutrition about excess of food and obesity, but obesity 
is one of the most common and most serious nutritional diseases, probably out- 
weighing in importance generally undernutrition or malnutrition. However, 
undernutrition, and, particularly, protein and calorie undernutrition, constitute 
perhaps the other most important medical aspect of nutrition. 

The usual criterion of maintenance of a normal state of nutrition is body 
weight. Body weight is generally considered a function of calorie intake and 
a loss of weight, below certain levels, an expression of calorie deficiency. From 
the viewpoint of physiology and disease, however, the matter is really one of 
protein deficiency for the following reasons: When there is a deficiency of 
ealories in the diet, the deficit is made up from the body stores and tissues. 
Stores of carbohydrate and glycogen are inconsequential and last only a day 
or two. The next reserve to be drawn on is fat, and this constitutes the factor 
of safety, the major reserve store of energy which enables us to tide over ordi- 
nary periods of deficient calorie intake without drawing on vital structures. It 
prevents the development of an actual body deficiency and pathologie changes, 
despite a dietary deficiency. Fat reserves vary in amount but last considerably 


Read before the Fourth Annual Seminar for the Study and Practice of Dental Medicine, 
The Ahwahnee Hotel, Yosemite, Calif., Oct. 21, 1947. 
*College of Medicine, University of Illinois. 
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longer than the glycogen stores. When gone, protein is burnt for fuel (calories). 
Even before the fat is completely gone, protein may be drawn on. There is a 
reserve of protein but it is not large and soon it is necessary to draw on the 
native protein of tissues and organs. At some point in this process, pathologic 
ehanges in structure, function, or both, develop. Only, however, when the 
protein of the body is significantly depleted can an actual pathologie state be 
considered to be present. Therefore, it can readily be seen why calorie defi- 
ciency is actually a protein deficiency as far as the body is concerned. Although 
there is apparently some pooling of protein resources and a certain dynamic 
equilibrium between various tissues and organs in respect to protein, there is 
probably some protection of the more vital organs and tissues. Despite this, 
ealorie (actually protein) deficiency of any severity is accompanied by an 
atrophy of such vital organs as the heart, and an atrophy of the voluntary 
muscles is one of the more reliable rough signs of actual calorie or protein 
deficiency. Atrophy of the heart in starvation is well shown in Fig. 1, a tele- 
roentgenogram taken before and at the end of a six-month period of semi- 
starvation. Note the decrease in the heart size. Figs. 2 and 3 show muscular 
atrophy in experimental starvation. In Fig. 3, the photographs on the left were 
taken at the end of the control period when the average body weight was 143 
pounds. When the photographs on the right were taken after six months of semi- 
starvation, the average weight was 106 pounds. 

Beeause of the apparent equilibrium between the various sites of protein 
and the tendency to maintain protein content of important organs, the detection 
of the early stages of an actual protein deficiency is difficult. The concentration 
of serum proteins, particularly serum albumin, is usually taken as an index of 
the adequacy of protein nutrition. However, if the concentration is maintained 
at a minimally normal level by a redistribution and use of reserves, it is apparent 
that a minimally normal concentration of serum protein may exist with an 
exhaustion of the reserves and perhaps an actual deficiency in respect to some 
tissues or organs. This is a factor of possible significance in reference to the 
effect of such factors as loss of blood or acute shortage of food intake in individ- 
uals whose protein reserve is depleted, or perhaps even below minimum, although 
their serum proteins may be at the lower level of normal. As will be shown later, 
such a state has a very definite bearing on certain nutritional reactions to injury 
and disease. 

There is little evidence of disturbance in function in calorie deficiency until 
loss of weight is sufficient to indicate than an actual protein deficieney of the 
hody is present. Capacity for physical work is then impaired to a degree de- 
pending on the amount of loss of muscle substanee. This decrease is, however, 
more marked in the matter of endurance than simple strength. Neither speed 
of reaction nor coordination are greatly affected, though both are reduced to 
some extent. However, losses of weight of a magnitude to suggest that only the 
fat reserves have been exhausted do not appear to have an adverse effect. For 
instance, in a survey of the nutrition of soldiers in the Pacific, it was found that 
physieal fitness of combat troops who averaged ten pounds under normal weight 
for height was superior to that of troops in inactive areas (Tables I and IT). 
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Other disturbances in function which oceur with calorie deficiency, that is, 
actually protein deficiency, are few. There are little or no sensory changes. In 
Keys’ experiments, auditory acuity actually increased.’ Intellectual capacity is 
maintained though there may be a disinclination to engage in intellectual pur- 
suits. This is in part the result of a general depression, associated with such 
metabolie changes as lowered basal metabolic rate, hypothermia, and, also, per- 
sonality changes. 


TABLE I, AverAGE HEIGHT AND WEIGHT OF SOLDIERS 














HEIGHT WEIGHT 

(INCHES ) (POUNDS) WEIGHT/HEIGHT 
Hawaii 68.9 158 2.29 
Guadaleanal 68.8 155 23 
Guam 67.8 154 S27 
Iwo Jima 69.1 150 217 
Okinawa casualties 69.4 155 £33 
Luzon 68.9 144 2.09 
Infantry battalion, Colorado 68.8 158 2.22 





Modified from ‘‘Report of Nutrition Survey in Pacific Theater of Operations, April, June, 
1945."" By Major Wm. B. Bean, MC, Captain Charles R. Henderson, SnC., Captain Lyle M. 
Richardson, Jr., QMC, and Dr. Robert Johnson, Bull. Army Med. Dept. 5: 697, 1946. 


TABLE II. AveraGe Pttysical Firness Test SCORES 














PLACE MEAN SCORE 
Hawaii 55 
Guadaleanal 57 
Guam 70 
Iwo Jima 76 
Luzon 81 
Infantry battalion, Colorado 71 





a Modified from ‘‘Report of Nutrition Survey in Pacific Theater of Operations, April-June, 
Pescaes, WoSue ae De haee Stee Bates Mea Eat See 

So far, we have been discussing protein generally. However, protein is, 
as you well know, made up of amino acids, some ten or so of which are in- 
capable of synthesis and must be supplied preformed in the food. Protein then 
ean be thought of as playing an essential role in two forms, that is, as protein 
itself and in respect to the various amino acids. The place and action of protein 
in the blood plasma in relation to osmotie pressure may be considered an illus- 
tration of the former role. The action of specific amino acids in such specific 
relationship as that of tyrosine to vitamin C metabolism or arginine to spermato- 
genesis are examples of the latter. Furthermore, a deficiency of the essential 
amino acids has another effect. When lacking or present in the diet in insufficient 
amounts, a negative nitrogen balance occurs and the body apparently cannot 
store nitrogen (protein) despite adequate supplies of other amino acids or pro- 
tein containing them. This negative nitroger balance may reflect a tissue break- 
down to supply the missing acids. 

Function, as far as calories are concerned, is almost altogether a matter of 
physieal energy and the maintenance of body temperature, mental activity re- 
It makes little difference whether 


quiring surprisingly small amounts of energy. 
these ealories are obtained from carbohydrate, fat, or protein, but, as already 
explained, if they come from body protein, only a limited amount can be so 




















Fig. 1.—The photograph on the left was taken before that on the right, at the end of six 
months’ starvation. Notice the decrease in heart size. (From Keys, Ancel, Brozek, Josef, 
Henschel, Austin, Michelsen, Olaf, and Taylor, Henry L., with the assistance of Simonson, 
Ernest, and Wells, Samuel: Experimental Starvation in Man. Report from the Laboratory 
of Physiological Hygiene, University of Minnesota, Oct. 15, 1945.) 
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Fig. 2.—Muscular atrophy in semistarvation, (From Keys, Ancel, Brozek, Josef, Henschel, 
\ustin, Michelsen, Olaf, and Taylor, Henry L., with the assistance of Simonson, Ernest, and 
Wells, Samuel: Experimental Starvation in Man. Report from the Laboratory of Physiological 
Hygiene, University of Minnesota, Oct. 15, 1945. 





Fig. 3.—Photograph of subjects before and after semistarvation. In each pair of photo- 
graphs, the one on the left was taken before and the one on the right after the period of semi- 


starvation. (From Keys, Ancel, Brozek, Josef, Henschel. Austin, Michelsen, Olaf, and Taylor, 
Henry L., with the assistance of Simonson, Ernest, and Wells, Samuel: Experimental Starva- 
tion in Man. Report from the Laboratory of Physiological Hygiene, University of Minnesota, 
Oct. 15, 1945.) 
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used before there is interference with this function. Part of the physical weak- 
ness of starvation is lack of will and drive and the result of other psychological 
causes. 

It should be noted here that the body possesses a series of protective mecha- 
nisms which tend to minimize the effects of calorie deficiency or actually com- 
pensate for mild deficiencies. One of the simplest of these is the loss of body 
weight itself. As the body loses weight, the requirements of maintenance become 
less. For example, a seventy-kilogram man, 177 centimeters tall, has a basal 
metabolic requirement of approximately 1,950 calories. If he loses ten kilograms 
(twenty-two pounds), his requirement to maintain that weight is only 1,649 
calories, or a saving of over 300 calories (16 per cent). 

Mitchell? has recently emphasized the variety and extent of adaptations 
which can be made. An experiment by Benedict* and his associates, quoted by 
Mitchell, is especially significant. Subjects who had maintained their usual 
weight on 3,200 to 3,600 calories were placed on diets of normal composition but 
only 1,400 calories until they had lost 12 per cent of their body weight. The 
diet necessary to maintain them at this weight and sufficient for their usual 
activities was only 1,950 calories. The average basal metabolic rate dropped 18 
per cent, and the energy needed to move one kilogram of body weight one meter 
horizontally decreased 12 per cent. The great saving in calorie requirements is 
obvious. It is of more than passing interest that the current body weights of 
adult German men and women in the American zone of occupation at present 
are from 6 to 15 per cent below normal standards for the different age groups, 
and the average food consumption for relatively sedentary persons probably is 
somewhere around 1,700-1,900 calories. 

With sufficient loss of weight and lowered metabolic rate, there is a lowering 
of the body temperature. A feeling of coldness stimulates the use of more 
clothing, tending to preserve body heat. Finally, disinclination to move about 
maintains a more nearly basal condition even during the ordinary waking and 
working hours. As already described, such mechanisms have an important bear- 
ing on function, in this ease physical exertion or work. Other mechanisms con- 
cerned in this protective process are bradycardia and hypotension. In Keys’ 
studies,’ average resting pulse rates of 30 were common. The diminished mus- 
cular activity of the heart is indicated by the small complexes seen in electro- 
eardiographie tracings. Fig. 4 shows such a tracing before and after a six-month 
period of semistarvation, with the decrease in size of complexes clearly evident. 

This whole subject of the effect of calorie deficiency is of the greatest im- 
portance in dealing with populations under conditions of mass undernutrition 
such as occur today in Germany and Japan. Many of the current problems 
presenting themselves in these countries, particularly in Germany, can be at- 
tributed to the psychological and physical reactions to undernutrition. 

Recently, considerable doubt has risen regarding the generally accepted 
standards of energy requirements, especially those for adults. During the past 
six to eight years, a number of studies, in widely settled areas, have disclosed 
calorie intakes considerably below the standards for both sedentary persons and 
workers, without evidence of the undernutrition which would inevitably have 
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occurred had the diets been as deficient as appeared from the standard of re- 
quirements. For instance, in 193 white males 21 years of age and over, nearly 
all of whom were physical workers and many farmers, the mean calorie intake 
was 2,581 calories. The corresponding figure for ninety-four colored males was 
2,005. The mean weights were not unusually low. In Milam’s survey in North 
Carolina,* the over-all calorie intake was 2,000. Data from a survey of farm 
laborers in Mississippi® showed a mean daily calorie intake of 2,219 in white 
men, 1,555 in white women, 16,645 in colored men, and 1,173 in colored women. 
Nutrition surveys in France in 1940-1941 showed an average calorie consumption 
of 1,915 ealories for men and 1,554 for women.® 
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Wells, ‘Samuel: Rxperimental Starvation in Man. Report from the Lakoratory of Physiological 
Hygiene, University of Minnesota, Oct. 15, 1945.) 

These values, although probably somewhat below actual consumption, prob- 
ably do reflect a consumption lower than generally believed compatible with 
usual physieal activity for these various groups. This conclusion is supported 
by more careful studies on small numbers of trained subjects. The whole ques- 
tion has aroused considerable interest because of the obvious significance to world 
food supplies and the results of undernutrition of large populations. 

In addition to the various effects in relation to structure, protein as blood 
plasma protein is needed to maintain the colloid osmotic pressure of the blood 
and prevent the loss of fluid from the blood into the tissues, that is, to prevent 
edema. Although there is no doubt that starvation causes protein deficiency and 
protein deficiency is followed by hypoproteinemia and edema, hypoproteinemia 
as a cause of all nutritional or starvation edema has recently been questioned. 
This question has arisen on the basis of experimental studies of undernutrition 
such as those of Keys and observations on serum proteins in populations known 
to be on limited food intake and exhibiting cases of so-called hunger or star- 


vation edema. 
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In Keys’ study,' for instance, edema appeared within a few weeks after the 
subjects were placed on deficient diets and persisted, though fluctuating, during 
the starvation period. During this time, the plasma protein, though borderline, 
failed to show the degree of hypoproteinemia to be expected with the presence 
and amount of edema. 

The explanation of this discrepancy and the cause of the edema are not 
clear. No satisfactory studies of the edema fluid to demonstrate its protein 
content and the possible influence of changes in capillary permeability in such 
eases have been made. Disturbances in electrolyte (salt) metabolism have not 
been described except that with the retention of water there is, of course, a con- 
comitant retention of sodium, and the reverse in diuresis. The production of an 
antidiuretic substance has been suggested. One factor which does not seem to 
have received sufficient attention is loss of tissue pressure. With the rather 
rapid loss of weight, there is a looseness of the skin and subcutaneous tissues. 
Normally, tissue pressure exerts a greater force against the accumulation of 
fluid in the tissues, when conditions such as standing cause an accumulation of 
water in the tissues than does the colloid osmotie pressure (Table III). For 
example, under normal conditions the legs must fill during the period of ercet 
posture with fluid lost from the blood until the combined effect of osmotie pres- 
sure and tissue pressure stop it. Normally, it is stopped before pitting edema 
occurs. With relaxed tissues and reduced tissue pressure, fluid may accumulate 
to a degree sufficient to cause pitting edema even though the plasma proteins 
and colloid osmotic pressure remain at a near normal concentration, 


TABLE IIIT. COMPARISON OF THE EFFECTIVE FILTERING PRESSURE AND THE COMBINED EFFECTIVE 
OsMOTIC PRESSURE AND TISSUE (ANTIFILTERING) PRESSURES IN STANDING SUBJECTS* 





COMBINED 








EFFECTIVE 
OSMOTIC 
AND TISSUE 
EFFECTIVE EFFECTIVE (ANTI- 
OSMOTIC TISSUE | FILTERING) FILTERING STANDING 
3 BJECT PRESSURE PRESSURE | PRESSURES PRESSURE | TIME, 
NORMALS c.c. WATER C.c. WATER | C.C. WATER (.C. WATER | MIN. 
1 14.8 42.8 57.6 45.8 62 
2 29.4 16.33 68.7 58.0 63 
ot 15.8 48.7 64.5 55.0 43 
t 11.0 O11 42.1 49.7 66 
5 8.6 36.1 44.7 67.0 90 





*Modified from Youmans, John B.: Certain Factors Influencing the Exchange of Fluid 
Between the Blood and the Tissues and Their Relation to the Occurrence of Edema in Patients, 
Tr. A. Am. Physicians 1: 118, 1935. 

7Could not stand coutinuously. 


During the past two years, thousands of determinations of total serum pro- 
tein have been made in the German population. Although the values tend to 
average rather low normal, the number with actual hypoproteinemia has been 
small as has the number of those with edema. For instance, Table IV gives the 
number and per cent of subjects in a sample of the total population of the 
United States Zone, with total serum proteins below normal for the period 
September, 1946, through May, 1947. The sample includes both sexes, all ages, 
and all ration categories. The small number with abnormal values remains rela- 














NUTRITION. II. MAINTENANCE, FUNCTION, AND REPAIR 191 


tively constant. However, no studies have been made correlating the serum 
protein values and presence or absence of edema in individual subjects. In gen- 
eral, the levels of plasma proteins have not been as low as would be expected in 
view of the edema. Even in individual cases, however, because of the many 
factors involved in the production of edema, a conclusion as to the possible 
relation between serum protein concentration and edema can be reached safely 
only if all the factors and their time relations are known. 


TABLE LV. Tora SERUM PROTEIN CONCENTRATION IN A SAMPLE OF THE TOTAL 
POPULATIONS, GERMANY (UNITED STATES ZONE) 








SERUM PROTEINS 
BELOW NORMAL 





NUMBER (50 GM./100ML. ) 
MONTHS EXAMINED NUMBER PER CENT 
September, 1946 5,328 155 2.9 
October, 1946 3,620 107 2.9 
November, 1946 5,358 105 2.( 
December, 1946 2.966 67 2.3 
January, 1947 3,976 85 2.1 
February, 1947 4,552 138 3.0 
March, 1947 3,378 97 2.9 
April, 1947 3,983 106 2.7 
May, 1947 3,762 56 15 


Besides their role in complete protein, many of the amino acids have specific 
funetions. Not a great deal is known of these, but enough to give some indica- 
tion of the variety and importance of their action. Participation in the for- 
mation of secretions and hormones is one, an example of which is the use of 
tyrosine in the formation of thyroxine, an iodotyrosine compound. Arginine is 
said to be essential for the formation of spermatozoa.’ Methionine is involved in 
various detoxification processes performed in the liver, and tyrosine is concerned 
with the metabolism of vitamin C. 

One of the most important functions of protein, and presumably the amino 
acids, is in relation to immunity against infectious disease. Immune bodies com- 
posed of proteins belonging to the globulin fractions of the body proteins are 
formed for this purpose following stimulation by infectious agents. In the ab- 
sence of adequate supplies of protein and in states of protein deficiency, the 
formation of these immune substances is impaired and this defense against in- 
fection is weakened.® 

Among the vitamins, those most concerned with maintenance of tissue strue- 
ture and integrity are A, C, D, and, in a sense, folie acid. This distinction, 
though fundamentally inaceurate, is useful from a descriptive point of view. 
Vitamin A is believed to have as one of its functions the preservation of the 
integrity and health of the epithelium. When it is deficient, epithelial surfaces 
everywhere in the body suffer. Much of the confusion and disagreement con- 
cerning the clinieal manifestation of vitamin A deficiency and its relationship to 
such tests as the vitamin A level in the blood have occurred as a result of the 
time required for either the appearance or disappearance of structural changes 
related to vitamin <A deficiency and the storage characteristics of the vitamin. 
Structural changes are rather slow to appear or disappear and may lag consider- 
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ably behind either changes in consumption of the vitamin or its concentration in 
the blood. Storage of vitamin A is large, especially in adults, and months are 
needed to exhaust reserves in experimental clinical studies. On the contrary, 
reserves can be built up rather rapidly by administering concentrates in large 
doses. For these reasons, there is often an apparent lack of relationship between 
the morphologic effects of vitamin A nutrition and other factors concerned in 
vitamin A nutrition. 

The situation is much different in respect to vitamin A and the formation 
of visual purple. There, vitamin A acts in what might be called a functional 
eapacity. The chemical process involved should respond promptly to an ade- 
quate supply of the vitamin, if a lack of the vitamin is the factor concerned in 
the night blindness. This usually oceurs, and failures of vitamin A to relieve 
night blindness promptly is usually attributed either to faulty diagnosis or to a 
coexisting deficiency, possibly of a protein or amino acid also involved in the 
chemical reaction. It should be remembered, however, that the availability of 
vitamin A might be altered. In many eases in which failure of vitamin A to 
relieve night blindness has been reported, there have very possibly been multiple 
nutritional deficiencies. These might have influenced, for example, the absorp- 
tion of vitamin A. Interference with the absorption of vitamin A by a deficiency 
of another vitamin will be described. 

Recent studies suggest that vitamin A deficiency is a relatively common 
deficiency in populations such as that of Germany despite a rather large intake 
of earotene from the vegetables customarily furnishing a large part of such 
dietaries as theirs. This deficiency is most frequent in adolescents and may be 
influenced by the extra demands of growth and maturation. For instance, the 
incidence in the age group 10 to 19 has been about twice that in other categories 
except the 5- to 9-year olds. 

How much of a part a low-fat diet plays in this deficiency is questionable. 
Vitamin A is a fat soluble vitamin and requires some fat for absorption. The 
amount is not known. It is possible, however, that a low-fat diet might, by its 
effect on the absorption of carotene, which is always more easily affected than 
preformed vitamin A and is the principal source of vitamin A in those diets, 
might influence the incidence of such a deficiency. 

The basie ration of fat for the German population is around 25 Gm. per 
day. However, many ration groups get more than this, including those groups 
which have the higher incidence of vitamin A deficiency. 

If vitamin A is responsible for the integrity of the epithelium, vitamin C 
appears to be necessary for maintaining the integrity of the mesothelium, notably 
the eonnective tissue and intracellular ground substance. Most of the other 
alleged functions of ascorbie acid, either in relation to structure or body fune- 
tion, seem not to have been established definitely in man, but that some others 
probably exist is shown by the clearly recognized relationship of vitamin C to 
tyrosine in infants deseribed in the first paper. Vitamin © seems also to be 
required for proper hematopoiesis although mild deficiencies do not appear to be 
accompanied by anemia with any regularity. 
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Vitamin D is primarily responsible for the maintenance of normal bone 
structure. The exact mechanism by which this is accomplished is not clear, but 
recognition of the fact that, even in adults, bone structure is not static but con- 
stantly undergoes a process of mineral deposition and resorption emphasizes the 
relation of vitamin D to ealeium and phosphorus metabolism. It is interesting 
to speculate on the relatively small requirements and presumably large stores of 
vitamin D in adults and the structural or morphologic nature of the process with 
which D, like A, is concerned. There is, of course, a relatively much larger 
requirement for D during growth than there presumably is for vitamin A. 

Perhaps it should be pointed out that much of the demineralization seen in 
older persons, particularly women, and attributed by some to osteomalacia or 
vitamin D deficiency is not the result of such a deficiency but probably caused 
by some disturbance in endocrine function. This is strongly suggested by the 
fact that the condition is largely found in older women. For example, an analy- 
sis of fifty-seven cases of osteoporosis discovered by x-ray examination in a gen- 
eral population discloses that sixteen, including three children, were males, and 
forty-one, including six children, were females. Nine of the thirteen men and 
thirty-three of the thirty-five women were over 40. Thus, the largest number, 
thirty-three of fifty-seven, were adult women over 40. 

TABLE V. NuMBerR AND Per CENT OF PERSONS IN THE SURVEY ACCORDING TO AGE, SEX, AND 
Race WitH A MEAN CorPUSCULAR VOLUME (MCV) More THAN 4 STANDARD DEVIATIONS 
ABOVE THEIR NORMAL AND CERTAIN OTHER CHARACTERISTICS OF THEIR BLoop* 








~ MCV > 48.D. aBove NORMAL 








_ _ 


MCV MORE MCH MorE 

THAN 4 S.D. THAN 4 8.D. 
ABOVE RBC BELOW RBC BELOow HB BELOW ABOVE 
NUM- NORMAL NORMAL 4,000,000 NORMAL NORMAL 


= oS | sO pm ey 


EXAM- NUM- PER NUM- PER NUM- PER NUM- PER NUM- PER 





RACF INED BER CENT BER CENT BER CENT BER CENT BER CENT 
in Children (1-15) 
White 227 37 16 33 89 13 5 2 5 13 35 
Colored 138 33 24 32 97 17 51 3 9 17 51 
Adults (16+) 
White men 23 26 11 23 88 10 38 11 42 10 37 
Colored men 114 13 11 12 92 5 38 11 S4 § 38 
White women 237 38 16 29 73 20 53 9 24 20 53 
Colored women 116 19 16 17 88 15 79 12 63 15 79 

















*Twenty-five children under 1 year of age are omitted. MCV, mean corpuscular volume; 
MCH, mean corpuscular hemoglobin; S.D., standard deviation. (From Youmans, J. B., and 
Patton, W. E.: The Occurrence of Macrocytic Anemia in a General Population, Tr. A. Am. 
Physicians 59: 252, 1946.) 

In a certain sense, folic acid might be considered a vitamin concerned with 
structure, since the maintenance of normal cellular elements of the blood is 
dependent on an adequate supply. The failure of a supply of folie acid suffi- 
cient to maintain a normal blood is suggested by the oceurrence of a macrocytic 
anemia in a general population and a response to folie acid in certain of these 


eases treated with that substance. An analysis of cases of macrocytie anemia 
of this type is shown in Table V. Recently, a number of these people were 
examined, and of the eighty with red cell counts below 4,000,000, seventy-eight 
have been traced. Of the sixty-two who are available, thirty-three or 53 per cent 
still have macroeytosis and anemia, five with a red cell count below 4,000,000. 
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These five were given 20 mg. of folic acid intramuscularly, and all responded 
with a slight but definite reticulocytosis. 

Whatever may be its function in respect to blood formation, folic acid is 
vitally concerned with intestinal function, with intestinal absorption. Fat and 
glucose appear to be the principal primary substances involved, but, because of 
its action on the absorption of fat, other substances are affected, notably carotene 
and vitamin A, the tocopherols, and vitamin K. Clinical examples of this dis- 
turbance in intestinal function are shown in Tables VI and VIT and Figs. 5, 
6 and 7. 
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...,, Fig. 5.—Glucose tolerance before and after treatment with folic acid, (From Darby, 
William J., Jones, Edgar, and Johnson, H. C.: Effect of Synthetic Lactobacillus Casei Factor 


in Treatment of Sprue, J. A. M. A. 180: 780, 1946.) 


In contrast to the vitamins first discussed, thiamine, riboflavin, and niacin 
seem more concerned with metabolie processes although structural and morpho- 
logic changes in the tissues oceur in deficiencies of all three, if sufficiently severe. 
It is a matter of interest that the one of these, thiamine, apparently most directly 
and importantly concerned with the basic process of the oxidation of glucose, 
apparently possesses the least capacity for storage and is the most sensitive to 
reduction in dietary intake. 

Recent studies on the relation of corn (maise) to niacin requirements illus- 
trate the close relation between the various nutrients. Elvehjem has demon- 
strated in animals that a diet containing large amounts of corn, which is de- 
ficient in the amino acid, tryptophan, increases the requirement for niacin, and 
that the need for the latter can be met by giving tryptophan rather than more 
niacin. The possible significance of this finding to the occurrence of pellagra in 
regions Where corn is a large part of the dietary is obvious. Reeent studies at 
the Army’s Medical Nutrition Laboratory’ revealed only questionable signs of 
a deficiency of niacin in young men fed on a diet containing corn to the extent 
of 27 per cent of the diet (40 Gm.) low in niacin (5.8 mg.) and low in protein, 
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laBLE VL. Errecr or Fouic Acip ON INTESTINAL ABSORPTION OF CAROTENE AND TOCOPHEROLS 
\S SHOWN BY THE BLoop CONCENTRATIONS OF EacH BEFORE AND AFTER TREATMENT WITH 
FoLic AcID 





BEFORE AFTER 


Carotene 
m@g./100 ml. 


Subject No. 1 Ss is 

Subject No. 2 12 63 

Subject No. 3 2] 79 

Subject No. 4 36 102 
T ocopherols 

Subject No. | 12 36 


Subject No. 2 i — 

Subject No. 5 : el 

Subject No. 4 25 43 
Courtesy, Wm. J, Darby, M.D. 


Panne VII. Errecr or Fonuic Acip ON ABSORPTION OF VITAMIN K AS SHOWN BY PLASMA 
PROTHROMBIN LEVELS IN SPRUE FOLLOWING TREATMENT WITH 
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BEFORE AFTER 
Case ] 50 100 
Case 2 7s 100 


Courtesy, Wm. J. Darby, M.D. 
CHANGE IN VITAMIN A TOLERANCE IN A CASE OF SPRUE FOLLOWING THERAPY WITH P.G.a 
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Fic. 6.—Change in vitamin A tolerance in a case of sprue following therapy with folic 
icid. (From Darby, Wm. J., Kaser, Margaret M., and Jones, Edgar: The Influence of Pteroyl- 
elutamice Acid (a Member of the Vitamin M Group) on the Absorption of Vitamin A and Caro- 
tene by Patients With Sprue, J. Nutrition 33: 243, 1947.) 


for fifteen weeks. No significant effect on the excretion of niacin or related com- 
pounds or of tryptophan was observed.'® However, the amount of corn or the 
duration of the experiment may not have been great enough to produce an effect. 

In this connection, Spector and Mitchell’? have shown that the growth- 
inhibiting action of eorn diets in rats is largely the effect of a lack of appetite 
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and a resulting decreased food consumption. The addition of either niacin or 
tryptophan increased food consumption and caused a gain in weight. 

Vitamin K appears to be concerned primarily and perhaps solely with the 
formation and maintenance of a normal supply of prothrombin. It is of interest 
that vitamin K is the only vitamin for man which is quite clearly shown to have 
for its principal source bacterial action in the intestine. Reference has already 
been made to the possible effect of folie acid deficiency on the absorption of 
vitamin K from the intestine and the development of vitamin K deficiency. 


PLASMA E. IN MG. 100ce 


2 Ee 2 P Be 2 rrr rf fre 
- ed _ »> oe @ ~ .@ e nn ed - eo @ N oo 









A, O MG. = 
MIXED TOCOPHEROLS 


4. ~pmpnnt o 


sunow 
bend = 


4 


a 
: oe te Oe 


= 
SLINGY AHLIVZH NI ONY 3NUdS NI BONVESIC! TOUIHdODOL 


Fig. 7.—Tocopherol tolerance in sprue and in healthy adults. (From Darby, Wm. J., 
Cherrington, Mary Ellen, and Ruffin, Junian M.: Plasma Tocopherol Levels in Sprue, Proc. 
Soc. Exper. Biol. & Med. 68: 310, 1946.) 


The minerals, in general, play two separate roles in the maintenance and 
function of the body. They enter into the structure as do calcium and phos- 
phorus, and, to a less extent, magnesium, fluorine, and others. They participate 
in certain physiologic and metabolic chemical or physiochemical processes, often 
as members of complex enzyme systems. For the latter purposes, many of them 
are only rarely deficient in amount. Notable exceptions are: Calcium which 
may in extreme situations be lacking to a degree sufficient to cause tetany; 
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sodium chloride, which may be acutely deficient under certain conditions ; iodine, 
a lack of which may lead to goiter; iron which may be insufficient for the for- 
mation of normal amounts of hemoglobin. Examples of a deficiency affecting 
structure are caleium (though more often it is an inbalance between phosphorus 
and ealeium) and fluorine. The relation of the latter to caries is, of course, a 
problem well known to all of you. 

I have left for the last the matter of repair. This is perhaps a poor term 
but one by which I wish to indicate the reaction to and recovery from injury, 
in contrast to maintenance or the replacement process in response to ordinary 
wear and tear. 

Injury, whether it be physical trauma or disease, has a profound effect on 
nutrition, and, in turn, nutrition greatly influences the reaction to and recovery 
from such injury. Physical trauma and infections constitute the best examples. 
Both, if sufficiently severe, are followed by a reaction consisting of a negative 
nitrogen balance, usually a negative calorie balance, and often a negative eal- 
cium balanee. The negative nitrogen balance is the result of a nitrogen excretion 
greater than intake and, although often exaggerated by a low intake, its inde- 
pendence of the latter is shown by the fact that at certain periods in many 
eases excretion exceeds intake, no matter how high the latter is pushed. The 
same is true of calcium. Calories are usually inadequate because of a concomi- 
tant anorexia, although methods of treatment usually contribute to the deficiency 
of calories as they do to that of protein. The net result of this process is the loss 
of weight, muscle atrophy, weakness, and prolonged convalescence which tradi- 
tionally accompany serious injury and infections. Because of the disturbance 
in calcium nutrition, urinary caleuli may develop. 

The independence of the nitrogen excretion in relation to intake has sug- 
gested that it may represent a hormonal reaction to injury. An adrenal mecha- 
nism has been suggested, with an alteration in the usual S and N (sugar and 
nitrogen) hormone relationship, or a reaction similar to the so-called alarm 
reaction of Selye. 

In the course of events, the negative nitrogen balance is overcome, nitrogen 
retention occurs, body weight is regained, and recovery occurs. The same dis- 
turbanee may oceur with relapses, with complications, with secondary operations, 
and under similar cireumstances. Curiously, the reaction is slight or lacking in 
those already malnourished or undernourished, as though the body were lacking 
in its ability to respond normally to injury. 

Although it may not be possible to overcome the negative nitrogen balance 
immediately, large intakes of protein lessen the nitrogen loss, shorten the period 
of negative balanee, and take prompt advantage of a swing from negative to 
positive balance. High ealorie intakes, besides sparing protein, lessen the loss 
of weight. In this way, emaciation or severe loss of weight is avoided, muscle 
atrophy is prevented or minimized, hypoproteinemia and edema are prevented, 
convalescence is shortened, and recovery is enhanced. Furthermore, the same 
type of treatment will help greatly to restore those with chronic illness and mal- 
nutrition and enable them to undergo trauma, such as surgical operations, which 
otherwise would be impossible. 
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In this process, vitamins and minerals, exeept calcium and perhaps iron, 
seem to be little involved to a practical extent in man. Under such conditions 
it is necessary, of course, that the requirements of these substances be maintained 
and requirements may be increased, as for example, the requirements for thi- 
amine because of the high calorie diets. It is true that under some cireum- 
stanees, notably burns, there appears to be an acute loss or inereased utilization 
of aseorbie acid. In experimental shock from hemorrhage there is a shift of 
thiamine from the red cells to the blood plasma with a subsequent increased 
exeretion. However, the significance of these changes remains obscure. 

In summary, I have tried to sketch for you some of the principal aspects 
of nutrition in relation to ‘‘Nutrition—Maintenance, Function, and Repair.’’ 
[ have emphasized those aspects which are new and the present current prob- 
lems which require solution, and have indicated the trend of new developments. 

Much remains to be done in nutrition. I have only to mention intestinal 
synthesis, antivitamins, relation to drugs, action of specific amino acids, ete. 
Finally, to indicate the extent of our problem, let me point out this fact. With 
every degree of improvement in nutrition there follows a corresponding increase 
in requirements. Improvement in one direction nearly always means a eall for 
greater improvement in another. The larger a child grows and the faster he 
grows, the more he needs as a result of that larger and faster growth. So, until 
the optimum for the race is reached, something at present entirely unpredict- 
able, we shall always be in a position of working to improve nutrition. 
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CLIMATE, SOIL, AND HEALTH. I. CLIMATIC SOIL PATTERN 
AND FOOD COMPOSITION 


Wituiam A. ALBRECHT, PH.D.,* CoLumBtia, Mo. 


HAT climate, soil, and health should be put together in this order is more 

than a journalistic formulation of a short title for this discussion. This 
order suggests the great fact that our health depends on the soil and the 
climatie forces that determine it. If we grant the truth of the old adage which 
says, ‘‘To be well fed is to be healthy,’’? then our reasoning powers are not 
strained to recognize foods as products synthesized by plants (possibly elaborated 
into higher complexity by animals) and determined as to chemical composition 
and nutritional value by the soil. Then, if we will associate with these facts our 
knowledge about the development of different soils from rocks according to rain- 
fall, temperature, wind, and other meteorological components of climate, it 
soon becomes logieal to believe: (a) that climate controls the soil, (b) that the 
soil controls the nutritional quality of food, and (¢) that the quality of our 
food controls our health of which the teeth are an indicator. 

While these connections and interrelations of climate, soil, and health may 
not have been so clearly drawn and recognized in the past, some aspects of these 
ideas were implied in the remarks of some German author who long ago said, 
‘‘Man ist was er isst.’’ In translation, this says, ‘‘We are what we eat.’’ Like- 
wise, similar implications were evident in the much-repeated remark of the 
veologist who said, ‘‘We are what we are, because of where we are.’’ Perhaps 
this is a more highly fragmented way of saying that the environment via the 
food it provides is a factor in shaping our bodies and our behaviors. Our bodies 
are products of the climate, then not directly, not according to how wet, how dry, 
how warm, or how cold we are. We are products of the climate indirectly, or 
aceording to the kind of soil the climate makes and how well that soil delivers 
the dozen or more nutrient elements it must provide in the handful of dust con- 
trolling our body ’s creation. 

It has long been the practice to treat some forms of poor health by giving 
the patient a change in climate. Changes to drier and warmer climates have 
long been the recommended helps in case of tuberculosis. Here, the climate is 
supposedly in control of a disease caused by the microbial invasion of the 
respiratory organs of the body. More recently, rest and proper nutrition 
are the recommended therapy in this affliction. Very probably, the changes 
in climate were effective through these very same means, i.¢., proper nutrition, 
since we now know that soils formed under lower rainfalls grow foods that are 
rich in minerals, high in protein contents, and well stocked with vitamins. Move- 
ment of the tuberculosis patient to the drier climate, then, was also a change to 


better nutrition via better foods grown on soils of higher fertility. 





Read before the Fourth Annual Seminar for the Study and Practice of Dental Medicine, 
The Ahwahnee Hotel, Yosemite, Calif., Oct. 20, 1947. 
*Department of Soils, College of Agriculture, University of Missouri. 
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We are now in position to catalogue the climatic forces for their services to 
our good health by way of the fertility of the soil. We can see a general pattern 
indicating how the climate may keep the soils either under construction or 
under destruction in terms of their fertility and, thereby, in terms of foods that 
either feed or fail us. It is the differences in climate that give us the different 
soils of which some grow the foods to make healthy bodies, sound teeth, and 
dynamie lives as good social assets; while others make weaklings, carious teeth, 
and indifferent lives as social liabilities. 

Food Quality Comes From the Soil—Bulk From the Weather.—The simple 
chemical analyses of plant and human bodies by ashing them point out that 
either of these is about 95 per cent combustible. This major part that burns off 
consists of carbon, oxygen, hydrogen, and nitrogen, all of which come from 
the air and water. This large part of the bulk involves but four chemical 
elements and those are contributed by the weather. Three of them, namely, 
earbon, hydrogen, and oxygen, are the sole components of carbohydrates, the 
common compounds making up the major bulk of the plants and resulting from 
their photosynthetic process. The major bulk of the plant is, therefore, a 
suprasoil and not an intrasoil performance. 

The ash part of plants, animals, and human beings consists of a dozen 
or more chemical elements. Any of these present as insufficient quantities brings 
on some irregularities or failures in the life processes through which there are 
elaborated the many chemical complexes of service in nutrition and growth. All 
of the nutrient elements supplied by air and water represent direct contributions 
as constructive parts of plant and animal bodies. Quite differently for those 
originating in the soil, many of them do not appear as constituent parts in 
the final body. They render catalytic and other services, many of which are 
not yet recognized. Unfortunately, for many of these soil-borne essentials, they 
are required in such minute amounts that their quantitative variation is still 
beyond the possibility of measurement. [For some of these requisites we do not 
yet have any valuation, even in connection with any specific body processes. We 
merely know of the health troubles in their absence. 

Since the plant body is built mainly of carbohydrates, the major part of 
plant growth or its bulk represents feeds or foods of only energy values in 
nutrition. The plant first puts up its factory. This is built mainly of carbo- 
hydrates. For the photosynthetic elaboration of these mainly from the weather, 
small amounts of some nutrient elements are required from the soil as tools or 
catalysts even though the resulting sugars, starches, celluloses, and other forms 
of carbohydrate molecules do not contain them. 


It is this inerease of bulk by the forage crops as feeds for animals, for 
example, that we observe so closely. It is the production of such bulk that we 
use as a measure of the productivity of the soil. The economies of agriculture 
are built on weights of such masses, since feeds and food are sold by the ton 
with little or no consideration of their variation in nutritional values. For 
these reasons, agriculture gives so much attention to the weather. Such is 
expectable, however, when the carbonaceous products—as elaborations mainly 
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of air and water and sunshine and of only calorie nutritional values—make up 
the main part of foods and feed; and when the values we use for food rise no 
higher than the demand for a given bulk for a given price. 

In appraising foods and feeds in terms of calories, we have made a good 
beginning by taking the larger part of their services first. Most of our food 
serves to supply energy which is most easily measured as calories. The body 
must be grown first, however, before it can consume compounds for their energy. 
One must have the furnace before the fuel can be burned. Food serves also to 
provide the growth of the body. Food must construct the body tissues and also 
keep them in repair. For this purpose, energy foods or carbohydrates alone 
will not suffice. For this there is need for proteins, for mineral complexes, 
for vitamins, and for other complicated moleeular structures which are not of 
simple photosynthetic origin. Proteins, for example, are more probably bio- 
synthetic products; that is, they are products synthesized by the plant’s life 
processes for which catabolic energy is necessary. They represent the forms of 
substances through which the life stream flows. When elaborated by the plants, 
the proteins finally result in the production of the seeds. These represent pro- 
tein in concentration high enough to be used as animal and human food when the 
plant as a whole would not so serve. 

For the production of proteins, many more kinds and larger quantities of 
nutrients or fertility of the soil are required than for the production only of 
carbohydrates. The chemical make-up of the protein molecule suggests that 
it might well be viewed as the carbohydrate molecule of air and water origin 
into which some nitrogen, phosphorus, and sulfur of soil origin have been 
synthesized by the plants. For this process, caleium and magnesium are also 
requisites even though they are not molecular constituents of protein. Caleium 
in the soil is a requisite for protein synthesis by plants much as potassium is a 
requisite for photosynthesis and the elaboration of carbohydrates in their many 
forms. Legumes, which are protein producers of the highest concentration in 
their plant tissues, as a whole require generous amounts of calcium from the 
soil. They draw heavily also on all other fertility elements. It is the liberal 
supply of fertility of the soil that makes for liberal content of protein and of all 
other growth-promoting food constituents in the plants. While it is the weather 
that controls the bulk of crops and the energy values of these as food, it is the 
soil and its fertility that provide the quality of crops as foods in terms of growth 
and reproduction. 

Ecological Array of Plants in the United States Is Suggestive.—The virgin 
vegetation of the United States in relation to the annual rainfall and the degree 
of its evaporation under differing temperatures and wind movement offers a 
climatie pattern of different plant compositions. The virgin forests were in the 
southern states east of the Mississippi River, in the northern states over the same 
extent, and in the states situated along the Atlantie coast. It is in these same 
regions that there is high rainfall; that the soils are highly weathered and 
leached of their fertility; that the domestic crops are grown mainly for their 
carbohydrate values; and that animal production calls for the liberal feeding 
of protein supplements to make more effective the feeds locally grown. 
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The virgin prairies were in the western and central United States with an 
extension eastward across I]linois and as far as western Indiana. These regions 
have moderate rainfall, their soils are black, deep, and not highly weathered 
nor leached especially of their lime. These have been the areas of grain produc- 
tion and the livestock grown there has been the main source of animal proteins 
in our food supply. Here the legume crops grow naturally. It was here that 
the virgin grass supported the American bison in the thundering herds. 
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Fig. 2.—Map of the ratios of rainfall to evaporation (times 100) superimposed, giving us the 
soil map of the United States. 

If one considers the increasing rainfall in going from western to eastern 

United States, there are all degrees of development of the soil along with it. 

The lower rainfall in the western half represents soil under construction with 
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increasing rain giving inereasing food values in the vegetation for animal and 
human growth. Here the vegetation is mineral-rich. Its composition represents 
a narrow ratio of carbohydrates to protein. This area grew brawny and bony 
bison by its virgin grass. It grows our beef and lamb today. Its ‘‘hard’’ or 
high-protein wheat gives us the true ‘‘staff of life,’’ in the whole wheat form. 
Here are the soils whose foods build muscular bodies, produce sound teeth, en- 
courage fecund production, and give good health in general. 
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Fig. 3.—Climatic and vegetational soil groups of the United States. (After Marbut, 
1935.) The increasing rainfall from the West to the East gives us soil construction in the 
western half and soil destruction in the eastern half. 


The higher rainfalls in the eastern half represent soils under destruction 
with decreasing food values for animal and human growth in the vegetation. 
Here, in general, because the temperature also is higher, much vegetative bulk is 
readily produced. It is mineral-poor, low in protein, and, consequently, with a 
wide ratio of its carbohydrates to the hbody-building food component, namely, 
proteins. This is the region of the ‘‘soft’’ or highly starchy wheat, the fatten- 
ing foods, bone troubles, poor teeth, poor reproduction, and poor health through 


many deficiency diseases. 

Principles of Climatic Pattern Verified by Experiment.—Chemical analyses 
were collected of crop plants native to the regions of different rainfalls in the 
United States and, therefore, different degrees of exhaustion of the soils of their 
fertility. These analyses showed that the vegetative parts of the crop plants 
are lower in their concentrations of the essential mineral nutrients, such as 
caleium and phosphorus, for example, as the soils are under higher rainfalls 
therefore, soils of higher degrees of their fertility exhaustion. They are 


and, 
nitrogen, the distinguishing element of protein. Thus, the crop 


lower in 


products are relatively higher in carbohydrates. As animal feeds and human 
fuods, then, they are filling and fattening in their nutritional effects. But, as 
for their nutritional values in terms of body building and feeund reproduction 
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where proteins, mineral complexes, and other compounds determined by the 
fertility of the soil come into play, they are highly deficient as feeds or foods. 

Accordingly, then, as the climatic forces of rainfall and temperature are 
higher in the eastern United States, the soils supply enough fertility, par- 
ticularly potassium, to grow carbonaceous vegetation. But they are deficient in 
fertility elements associated with protein production, particularly calcium. As 
the soils are more exhausted naturally and are producers of the highly car- 
bonaceous and less proteinaceous vegetation, there is a narrow ratio of calcium 
to potassium in the crop and in the soil. As the soils are under lower rainfall, 
are still well stocked with fertility, and are producers of the more proteinaceous 
plant growths, there is a wider ratio of calcium to potassium in the crop and the 
soil. 

Such chemical composition suggests the significant principle, namely, that 
the more calcareous soils are producers of vegetative growths that contain higher 
concentrations of minerals, protein, and other elaborations dependent on 
relatively high fertility of the soil. Conversely, then, the caleium-deficient 
soils, commonly considered the acid soils, produce plant products deficient in 
minerals, proteins, and those complexes of high nutritional quality in terms of 
body growth and reproduction. 

That the calcium-potassium ratio of the soils as determined by the climatic 
forces, representing more fertile or less fertile soils, is in control of the nutri- 
tional qualities of the plant products was demonstrated under controlled 
conditions. Calcium used liberally in the soil with respect to potassium pro- 
duced a soybean crop of high contents of protein, of calcium, and of phosphorus. 
When calcium was used in but small amounts in respect to potassium, the con- 
centrations of these soil-borne essentials were low. 

More significant, however, was the fact that these latter conditions, namely 
little calcium in relation to the potassium, gave a yield of crop bulk that was 
larger by more than 25 per cent. Greater bulk production per acre by one- 
fourth resulted on the ealcium-poor soil. But this larger crop had a concentra- 
tion (a) of protein of only three-fourths, (b) of phosphorus of only about one- 
half, and (e) of caleium of only about one-third that of the smaller bulk grown 
on the calcium-rich soil. 

Here is the suggestion that photosynthetic products, like the carbohydrates 
demanding weather mainly, can be rapidly piled up to make the crop bulk by 
those plants that will grow on less fertile soils. But the biosynthetic products, 
however, like the proteins and mineral complexes, are not commonly piled up 
so rapidly by the crops that demand more fertile soils. Plant composition in 
terms of nutritional values as. food is connected with the climate operating 
through the soil. 


Crop Juggling Encourages Neglect of Soil Fertility —Unfortunately, the 
declining crop yields brought on by soil exhaustion have not commonly been 
a stimulus to soil restoration. Instead, they have encouraged search for and 
importation of substitute crops yielding larger amounts as bushels or tons per 
acre. Unheeded has gone the lowered nutritional quality, which is an inevitable 
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result if the substitute crop makes tonnage on the soil which was deficient for 
the synthetic processes carried out by the other crop. Hybrid corn has fallen 
from a mean protein content of 9.5 per cent to 8.5 per cent during the last ten 
years. Its feeding value in experiments with chickens has also been less than 
that of open-pollinated corn. Crop juggling has not been a substitute for soil 
fertility. Instead, it has encouraged the acceptance of plant products of lower 
nutritional values hidden from concern because of our attention to bulk. 
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Fig. 4.—The generalized soil map of the world points out the limited areas growing 
high-protein wheat and livestock, or giving us protein-rich and mineral-rich foods as we find 
them in the central part of the ‘United States. (Courtesy, C. E. Kellogg and The Macmillan 


Company.) 


The climatic pattern of soil fertility points out that the soil areas pro- 
ducing mineral-rich, proteinaceous foods giving good growth and reproduction 
are under moderate rainfall in the temperate zones, or in other regions of the 
climatie equivalent. In the United States, this includes the longitudinal belt of 
the mideontinent or prairie areas. There the short grasses produced the 
bison. There the wheat is hard or of high protein content. There the cattle and 
sheep grow extensively. There the soils are still ealeareous and have not been 
weathered to remove most of the mineral reserves. There it is that we found 
‘the town without a toothache.’’ It is from those soils with the good health 
of their animals and the good health of their people that we get the prescription 
by which we can manage other soils to make them give us equally as good 
health. Our health comes to us, after all, via our food, which is a product of the 
soil according to the climatie fertility pattern. 








CLIMATE, SOIL, AND HEALTH. II. MANAGING HEALTH 
VIA THE SOIL 


WinuiaMmM A. AuBRECHT, PH.D.,* CoLtumMbBria, Mo. 


igisae ace about the soil is more than a recent agricultural manifestation 
under federal stimulation. Those who deal with human food and human 
health are also showing a growing concern about the fertility of the soil. If 
‘*to be well fed is to be healthy,’’ then those who minister to the patient afflicted 
with poor health, whether of the teeth, or of the body, or of the mind, may well 
concern themselves with the fertility of the soil by which our nutrition and, 
thereby, our health are either given us or denied us. 

While infectious diseases have been well put under control, the degenerative 
diseases have increased at an alarming rate. Blood pressure, heart disease, 
rheumatism, diabetes, nervous diseases, kidney diseases, gastrointestinal diseases, 
‘ancer, and other types of degeneration are more prevalent. They now constitute 
60 per cent of the total deaths. All other death causes than these make up only 
40 per cent, including automobile accidents. We are still far from the realiza- 
tion that the depletion of health goes parallel with the depletion of the fertility 
of the soil. When once this fact is recognized, we shall study the distribution 
of diseases according to the soil fertility pattern of the United States, for ex- 
ample, and possibly learn the causes of health deficiencies in relation to soil 
deficiencies and, thereby, the possibilities of managing good health by way of 
our foods grown on the more fertile soils. 

Increasing Caries Go With Decreasing Soil Fertility. As a consequence of 
the second world war, we have only recently gathered detailed health statistics 
of the portion of our male population between the ages of 18 and 32 years. In 
these collected records, there is a wealth of vital statistics. Unfortunately, these 
point out a seriously poor condition of the health of even this younger but 
supposedly healthier group. Twenty per cent of the first 900,000 were rejected 
heeause of dental defects alone. In the state of Missouri, for example, the 
rejectees for all causes amounted to more than 26 per cent of the selectees. When 
related to the different soil regions within the state, the percentages of the re- 
jections varied from 20 to 36 per cent, with the inerease in the figures in going 
from the northwest to the southeast, or in going from the more productive to the 
less productive soils in general. Here is a suggestion from data within the 
geographical limits as small as a state that doctors and dentists may profitably 
eatalogue our degenerative troubles geographically, and then eall in the soil 
scientists enjoying a close acquaintance with plant physiology and animal nutri- 
tion as helps in putting the defects in the soil physiology as possible causes under 
the defective human physiology. 
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Fortunately, some of the facts about the poor health of our teeth, as 
ecorded for almost 70,000 inductees into the Navy, were made public recently. 
The officers tabulated these records of defective teeth for various purposes by 
veographical regions. Among the purposes was the need to learn just how many 
dentists the Navy must have to repair and keep in good order the masticating 
section of the Navy personnel. For this there were tabulated many kinds of 
data, among which were the mean number of cavities and the mean number of 
restorations per inductee. These two taken together give us extensive samplings 
to permit listing the total number of carious teeth per person between the ages 
taken according to the various geographic regions. One needs only to rework 
and rearrange these geographical data in order to make them fit over the climatic 
soil pattern of the United States and, thereby, show the number of carious teeth 
as they are different for the different soil areas 

By using these data in this manner, one learns that for the double tier of 
states adjoining the Mississippi River on the west, the number of cavities per 
person was 8.38, the number of restorations was 3.70, or the total number of 
caries per inductee was 12.08 when 16,834 inductees into the Navy were repre- 


sented. 
9.10 8.80 8.38 10.06 11.45 Cavities 
6.40 4.30 3.70 4.89 6.10 Fillings 
15.50 13.10 12.08 14.95 17.3 Total Ceries 
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Fig. 1.—Climatic and vegetational soil groups of the United States. (After Marbut, 
1935.) The central section of the United States, with its soil development that gives protein- 
rich and mineral-rich foods, has the lowest number of dental caries. These increase as the 
soils are less developed in the West and also as they are more highly developed in the East. 


For the double tier of states adjoining the Mississippi River on the east, 
the mean number of eavities per person was 10.06, of restorations 4.89, and of 
the total, 14.95 per inductee of 13,221 individuals represented. Here, then, in 
moving from the lower rainfall west of the river to the higher rainfall east of 
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the river, which represents moving from the caleareous to the calcium-deficient 
or acid soils, there is a significant increase in the caries of the teeth of the 
younger section of our population. 

A still larger number of carious teeth per person was the situation when 
one goes to still higher rainfalls and the much more highly developed soils of the 
Atlantie states. By combining the statisties of the separate parts of this eastern 
and seacoast area, as reported by the Navy, there were the mean numbers of 
11.45 cavities, of 6.10 restorations, and of 17.55 totals per inductee when 30,102 
were represented. 

If one divides the United States into two large areas and takes first the 
states west of the Mississippi River, with the exclusion of the three Pacific 
Coast states, there were 8.41 cavities, 3.81 restorations, or a total of 12.22 carious 
teeth per inductee when 20,506 persons were in the sample. Then, if one takes 
all the states east of the Mississippi River, there was a mean of 11.16 cavities, 
of 5.36 restorations, and of 16.52 total per person with 41,596 considered in the 
lot. In the New England States as a single isolated area with 6,014 inductees 
considered, the number of cavities was 13.5, of the restorations, 7.8, or of the 
total, 21.3 caries per person. With such a large number of carious teeth, it 
seems unfortunate that the human mouth cannot be given more than but 32 
in total. 

If one superimposes these data by regions on the map of the soil regions of 
the United States and on the ecological arrangement of the vegetation, it is 
evident that the highly weathered soils of the northeastern, eastern, and southern 
states, that once grew forests and now grow starchy, fibrous, and sugar crops, are 
the soils that are giving the most carious teeth today. Then, also, in contrast, 
those soils that once were prairies and today are growing legumes freely, or 
onee grew bison but today are growing beef, have less defective teeth. In the 
presence of such agreements between the pictures of the soils, plants, and ani- 
mals and the picture of the health of the teeth, one is compelled to give credence 
to the possible causal connection between the pattern of the decreasing soil 
fertility and that of the inereasing tooth troubles. Such causal connection 
becomes stronger when these tooth troubles increase as the soils are lower in 
lime or calcium, and, of necessity, are also lower in the other fertility nutrients 
which undergo depletion along with that of the calcium according as the climatic 
forees of rainfall and temperature go higher. 

Calcium Is a Fertilizer for Our Sake as Well as for the Crop’s Sake.— When 
one recalls that the teeth are an exposed part of the skeleton and, therefore, 
consist almost wholly of calcium phosphate, and one also recalls that ‘‘the sweet 
tooth is a decayed tooth,’’ it is no stretch of the imagination to see that the 
highly carbonaceous foods native to calcium-deficient soils cannot be growth con- 
stituents or growth promoters of sound teeth. Foods from such so-called ‘‘acid”’ 
soils cannot deliver much calcium in the mineral form, nor much in the more 
complex compounds associated with proteins and vitamins. Dentists have long 
been campaigning for better teeth through less sweets and more protein-rich 
and mineral-rich foods. They need also to campaign for more caleium and more 
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phosphorus to be put into the field and garden soils growing those foods. As 
preventionists, they must look beyond the market place for the source of the 
health troubles they recognize when looking into the human mouths. 

Calcium, in the form of limestone, has been a treatment going on our soils 
now already too long under the belief that it was beneficial to the crops because 
of its carbonate that was fighting the acidity of the soil. Lime should be recog- 
nized as going on the soil for calecium’s sake to help the crops do more than 
simply earry out their photosynthetic processes of making more bulk. Soil 
acidity is in itself not a detriment. It is, in fact, a benefit. Soil acidity has 
been a kind of mental bayou within which we agronomists have been paddling 
cireuitously about when we should have been rowing down the straighter stream 
of clearer understanding of the many physiologic services contributed by caleium 
and by all the other essential nutrients commonly present with it. 

It is now known that soil acidity is in reality a fertility deficiency. We 
know now also that calcium encourages protein synthesis by plants. It exercises 
some role in the root by which other nutrients are mobilized into the plant more 
rapidly and are prevented from going in the reverse direction or from the root 
back to the soil. Calcium ean be nutritionally more effective for animals when 
ingested by way of the crop than when taken in the forms of the mineral com- 
»=cunds, since the plants taking it from the soil are doing more than merely a 
service of hauling minerals to the manger. When the human body contains as 
much as 1.6 per cent ealeium and when this element is at the head of the list of 
nutrients in terms of amounts that must be contributed to our bodies from the 
soil via our food, it is high time that we see the ordinary farm practice of liming 
as a soil treatment for the services of its calcium in better nutrition and better 
teeth for the human body, rather than only for the services of its carbonate as 
an agency in neutralizing acid soils. 

Acid soils have, lo these many years, been supporting the major portion of 
the world’s population. The neutral and alkaline soils have earried only a 
minor share. Surely, then, we would not suddenly drive all the acidity out of 
the soils by liming them to neutrality. 

Some experimental studies with spinach at the Missouri Agricultural Ex- 
periment Station suggest that the fertilizer treatments of the soil can be managed 
to make this crop a provider of the calcium, magnesium, and other minerals for 
which this kind of greens is widely heralded. They point out that spinach, 
grown on a soil which was well fertilized but left acid in its reaction, is high in 
minerals that are soluble and thereby digestible. But if grown on the same soil 
that is well fertilized but made neutral in its reaction in doing so, this spinach 
contains more than enough oxalate to convert all, and more, of its caleium and 
magnesium into the insoluble oxalate compounds of them that are thereby also 
indigestible. 

Spinach is, therefore, not always the same because of the same pedigree of 
its seed. Rather, it is spinach with a service in delivering more or less of the 
necessary soil-borne minerals in a digestible or an indigestible form according to 
the fertility and the reaction of the soil that grows it. Here is a case where the 
environment and not the heredity determines the plant’s physiologic processes. 
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Health for our teeth in terms of spinach as a provider of calcium, magnesium, 
and other minerals is according to the soil that grew it and the climatic forces 
that made the soil. 

While we have been fertilizing our soils, we have been content to judge the 
results of the soil treatments in terms of increase in tonnage or bushels per 
acre. This is good agricultural economics when agriculture looks only to the 
market. It is not, however, necessarily good nutrition for the consumer. Here, 
in the case of the spinach there was ample production of vegetative bulk. But, 
unfortunately, on the neutral soil there was no delivery of increased concentra- 
tions or totals of the calcium in the greens as possibly better nutritional services 
according as there were increased applications of caleium on the soil. The con- 
sumer who looks to the market wants to buy more than only stuffing for the 
stomach. He is searching for nutrition for good health. Many potential helps 
to health may be carried along in the plants from the soil without manifesting 
themselves also as causes of increased plant mass. Such qualities are hidden 
qualities that may combat hidden hungers, rather than give satiation by bulk 
only. They come only via fertile soils and for our sake more than for the 


crop’s sake. 
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Fig. 2.—Higher amounts of nitrogen and calcium in the soil for spinach protected this 
erop from attack by the thrips insects (two rows on right), while lower amounts of these 
protein producers left the spinach open to attack (two rows on left). 


Soil Deficiencies in Phosphorus May Be Tooth Troubles.—One can scarcely 
mention calcium in connection with teeth and not mention phosphorus at the 


same time. These two nutrient elements are always closely associated in human 
physiology. When phosphorus plays its roles in plant physiology, here, too, it 
is usually linked with calcium. Phosphorus as a natural mineral oceurs in com- 


bination with calcium. Along with these two commonly accepted nutrient ‘ele- 


ments there is usually a small amount of fluorine, as for example, in the mineral 


apatite in whieh all three oceur naturally. Phosphorus has always been only a 
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small part of the original rock and, therefore, it is only a meager component of 
the soil developed therefrom. It is not surprising, then, that phosphorus should 
be in the soil in limited amounts and be limiting the plant’s growth perform- 
ances and, thereby, the animal and human growths. When the teeth carry so 
much of this element, its deficiencies in the soil and food may well be expected 
to register themselves in disturbed tooth physiology 

The mobility of the phosphorus in the soil is determined not only by its 
econeentration and by its total amount there, but also by the requisite degree of 
acidity of the soil. Highly ealeareous or highly limed soils of near neutrality in 
reaction leave the phosphorus in the less soluble and less active forms. Very 
highly acid soils do likewise. Hence, only moderately acid soils mobilize this 
nutrient effectively enough to pass significant amounts into the plants, our foods, 
and, thereby, our bodies. Phosphorus deficiencies may, therefore, be anticipated 
rather widely because the soils are widely deficient or have been mismanaged 
to make them behave as if so. Much is yet to be learned about phosphorus in 
the soil and our condition of health from its deficiencies there. 


Either Acid or Lime in Excess May Be Soil Deficiencies and Diseases.— 
Just as soils east of the Mississippi River are deficient in many nutrient elements 
heeause they are acid, or because the clay is so highly saturated with hydrogen, 
in like manner are the soils west of that particular line deficient in many nutrient 
elements because they are neutral or are highly saturated with ealeium. Just 
as such high saturation of calcium immobilizes phosphorus, so it also makes less 
effective the manganese, the boron, and possibly other nutrients in the soil. The 
many troubles in growing crops on neutral soils under irrigation are not new to 
the close observers of the sick-looking fruit trees in our western areas specializ- 
ing in the production of this type of food. The troubles with cattle that chew 
hones when grazing over caleareous soils have long been indicative of a deficiency 
in this element of bone building and reproductive services. Phosphate fertilizers 
have for many years been the major means of getting bigger crops in the regions 
of lower rainfalls and, therefore, on the soils still highly caleareous, 

If one Jooks at the map of poliomyelitis in the United States in 1946, it is 
quite tantalizing to note that this human affliction befell the larger percentages 
of the population, not on the acid soils east of the Mississippi River, but on the 
caleareous soils of their northern area just west of that line. Cannot such an 
observation of a disease pattern as a seeming superimposition on the soil pattern 
of deficiencies be the hypothetical basis for investigating the possibility that 
such a baffling disease like poliomyelitis might be the long chain of events origi- 
nating in some nutrient deficiency in the soil?) When caleareous soils are pos- 
sible deficiencies in phosphorus. in manganese, in boron, and possibly others for 
our plant and animal crops, may they not be similar deficiencies for the human 
erop also 4 

While we have been ready to recognize the extreme complexity of the 
physiologic processes of the human body that must take its dozen soil-borne 
elements as food in highly complex compounds, we have not been ready to 


helieve that there is a complexity of the physiologic processes of the plant also 
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taking almost these same dozen elements, but in their simplest form, from the 
soil. When the plants are the synthesizers of the compounds that are demanded 
by the animal and the human being as their foods and when plants cannot carry 
out their synthetic performances only as the essentials for them are properly 
provided, can we not anticipate deficiencies of some of the dozen soil-borne 
nutrient elements as probably common for the plant? And then when de- 
ficiencies in most of those same soil-borne elements, possibly both in the elemental 
form and as specific complex compounds coming as food, may be deficiencies for 
the human body, need we hesitate any longer in seeing much that is called disease 
as merely hidden hunger originating in the soil ? 
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Fig. 3.—Distribution of infantile paralysis in the United States—1946. The concentration 
of infantile paralysis in the highly calcareous soils with their deficiencies of phosphorus, and 
possibly manganese, may be suggestive for research on this malady. (Courtesy Merck & Co., 
Inc.) 


Management of Animal Health via the Soil Is Practical— We have been 
managing the soil for the health of our domestic animals and recognizing the 
fertility properties of the different areas as favoring certain physiologic activi- 
ties by the animals. Cattle men have known the areas where cattle grow well 
but fatten less well, and those where they fatten well but are grown with diffi- 
eulty. The major cattle business has consisted of growing them west of the 
Mississippi River and shipping them east of that line to be fattened. Within an 
area as small as a single county, the cattle feeders will prefer the corn from one 
soil area while they frown on that coming from another. The farmers know that 
the more fertile soil grows animals more efficiently and encourages more feecund 
reproduction. The animals have been breaking through fences, not to go from 
one farmed field to another, but from the farmed pasture to the unfarmed area 
of grass on the publie highway or railroad right of way. Cattle have been tell- 
ing us that they do not care for the very green, tall, grass spots with high nitro- 
gen and, therefore, low mineral contents in the pasture spots marking their 
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droppings. The animal's choice or the bioassay rather than the chemist’s assay 
of the crop has been the better guide for managing the health for the animal. 

Diseases of domestic animals and other troubles suggest their pattern ac- 
cording to the soil fertility pattern. Distribution of the wildlife by species sug- 
gests a relation to the climatic pattern of soil fertility. More pronounced are 
the differences in the size of body, in the rate of reproduction, and in the sur- 
vival under severe seasons of the specimens of the wildlife within the same 
species according to the fertility of the soils supporting them. In Missouri, the 
size of the cottontail rabbit and the breaking strength of the bones go down as 
one goes from the northwest to the southeast or from the more productive to 
the less productive soils, in general. It may seem to be an odious comparison 
to point out that as the soils in the state of Missouri grow smaller and weaker- 
boned rabbits, they also grow men with higher percentage rejections from the 
military service. Nevertheless, the soils with a low nutritional output as feeds 
for animals may well be of low nutritional output of foods for man unless man- 
aged with a view of offsetting the fertility deficiencies. 

Hope Lies Ahead for Our Management of Human Health via the Soil.— 
Publie recognition of the soil as the source either of our poor or our good health 
is just beginning. We have been managing our soils with some suggestions for 
animal health, but even there possibly the instinet of the animal has been a 
more potent factor than has the master’s knowledge about fertility of the soil. 
It was Professor Evvard of Iowa, the inventor of the self-feeder for hogs, who 
recognized the hog’s good judgment of its feed when he said, ‘‘If you will give 
the pig a chance, it will make a hog of itself in less time than you will.’’ In 
dealing with the selection of our own foods, the judgment of its nutritional value 
is wholly our own. It is not a combination of judgments, of which one is the 
animal’s instinctive recognition of the true fertility quality of the soil growing 
it, as is the case when the feeds are selected for and partly by the hog. 

While social and economic forces have been at work to push the quality of 
our foods farther away from our appreciation of the soils growing them because 
of mass production, refinements, processing, packaging, preparations—if not al- 
most predigestions—and other destructions or removals of qualities both known 
and unknown, there is an increasing concern about the quality of our food ac- 
cording to the soil growing it. Managing the garden soil for better health is not 
a new idea. But when the questioning of a good number of undulant fever 
patients of a rural area revealed that scarcely a one had thought of better 
quality in their vegetables by using lime, phesphorus, and other fertilizers on 
the garden, there is much education in health and preventive medicine to be 
done by those of us in the fields of agriculture and home economies as well as in 
the fields of medicine and public health. 

Curative medicine as a profession has grown because of the earning it pro- 
vides. Unfortunately, preventive medicine does not have that same remunera- 
tive stimulus. There are not antitoxins to be injected for a fee, nor special drugs 
to be sold, for deficiency diseases. When we had more than a million folks given 
to attending the medical needs of 130,000,000 before the degenerative diseases 
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increased so seriously, does the hope ahead lie in more dentists, more doctors, 
more nurses, and more hospitals? Must we not see our hope in the prevention 
of degeneration by way of managing the soil to grow good health? Must we 
not find some way to escape the mounting costs of fighting sickness and disease? 
If the soils growing our foods are fertile enough to grow much protein, then 
along with that protective quality will come other benefits. By taking our food 
from such soils, we will be able to take our vitamins and minerals from the plate 
with a knife and fork instead of from the drugstore as pills. When more people 
really learn that it requires fertile soils to grow protein-rich, mineral-rich, vita- 
min-rich foods and when they also exercise the proper choice of foods that mean 
good nutrition, we shall not need one-half of the population to minister to the 
bad health of the other half. We shall more nearly all of us be managing our 
own health by way of the soil. 











MAN’S ENERGY REQUIREMENTS 
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es matter depends for its supply of energy solely upon that portion of 

the sun’s radiation which strikes the surface of the earth. This type of 
energy is universally evident as heat and light and is the most common example 
of kinetie energy. In contrast, energy exists also in the potential foim. The 
latter is not apparent to the senses and its presence can be demonstrated only by 
converting it to the kinetic type. For example, when coal is burned, that is, 
oxidized, heat is evolved. Since no new energy ean be produced by such chemi- 
cal reactions, it must be true that the kinetic energy appearing as heat was 
present in the coal originally in a quiescent state, namely as potential energy. 

It is equally true that the 1eaction may go in the opposite direction. Kinetic 
energy may be changed to potential energy, and this is what takes place in the 
ereen plants. 

In the presence of sunlight, the chlorophyll catalyzes a reaction between 
earbon dioxide and water, which produces carbohydrates and fat, with the 
release of oxygen and the conversion of some of the kinetie energy impinging on 
the green leaf as sunshine to potential energy. 

The reaction may be expressed in the form of a chemical equation thus: 
6 CO. +6 H,O — C, Hy. O, + 6 O.. But this reaction, so simply expressed by 
chemical symbols, can be accomplished only by living organisms in possession of 
chlorophyll, hence only by green plants. Animals are quite incapable of con- 
verting kinetic to potential energy. Accordingly, they are unable to store any 
of the sun’s radiation or to use it in any way directly. The energy displayed by 
the animal is released from the potential state by oxidation of fat, carbohydrate, 
and protein. In final analysis, he is completely dependent upon the plant for 
their formation. These substances, acquired as food and stored in the depots, 
contain the potential energy ready for conversion to the active state according 
to the needs of the organism. 

This fundamental process may be expressed as a simple chemical equation 
thus: 

6 CO. + 6 HO — C, H,,. 0, +60. 


It will be seen that this equation contains exactly the same entities in the same 
amounts as those appearing in the equation employed to express the reaction 
that the green plants employ to convert the sun’s kinetic energy to potential 
energy. But they move in opposite directions with the result that oxygen is 
the first one from carbon dioxide and water and added to earbo- 


released in 


hydrate in the second one to form earbon dioxide and water. This gives rise to 
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taking almost these same dozen elements, but in their simplest form, from the 
soil. When the plants are the synthesizers of the compounds that are demanded 
by the animal and the human being as their foods and when plants cannot carry 
out their synthetic performances only as the essentials for them are properly 
provided, can we not anticipate deficiencies of some of the dozen soil-borne 
nutrient elements as probably common for the plant? And then when de. 
ficienciés in most of those same soil-borne elements, possibly both in the elemental 
form and as specific complex compounds coming as food, may be deficiencies for 
the human body, need we hesitate any longer in seeing much that is called disease 
as merely hidden hunger originating in the soil ?. 
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Fig. 3.—Distribution of infantile paralysis in the United States—1946. The concentration 
of infantile paralysis in the highly calcareous soils with their deficiencies of phosphorus, and 
possibly manganese, may be suggestive for research on this malady. (Courtesy Merck & Co., 


Inc.) 


Management of Animal Health via the Soil Is Practical We have been 
managing the soil for the health of our domestic animals and recognizing the 
fertility properties of the different areas as favoring certain physiologic activi- 
ties by the animals. Cattle men have known the areas where cattle grow well 
but fatten less well, and those where they fatten well but are grown with diffi- 
eulty. The major cattle business has consisted of growing them west of the 
Mississippi River and shipping them east of that line to be fattened. Within an 
area as small as a single county, the cattle feeders will prefer the corn from one 
soil area while they frown on that coming from another. The farmers know that 
the more fertile soil grows animals more efficiently and encourages more feeund 
reproduction. The animals have been breaking through fences, not to go from 
one farmed field to another, but from the farmed pasture to the unfarmed area 
of grass on the public highway or railroad right of way. Cattle have been tell- 
ing us that they do not care for the very green, tall, grass spots with high nitro- 
gen and, therefore, low mineral contents in the pasture spots marking their 
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droppings. The animal’s choice or the bioassay rather than the chemist’s assay 
of the crop has been the better guide for managing the health for the animal. 


Diseases of domestic animals and other troubles suggest their pattern ac- 
cording to the soil fertility pattern. Distribution of the wildlife by species sug- 
gests a relation to the climatie pattern of soil fertility. More pronounced are 
the differences in the size of body, in the rate of reproduction, and in the sur- 
vival under severe seasons of the specimens of the wildlife within the same 
species according to the fertility of the soils supporting them. In Missouri, the 
size of the cottontail rabbit and the breaking strength of the bones go down as 
one goes from the northwest to the southeast or from the more productive to 
the less productive soils, in general. It may seem to be an odious comparison 
to point out that as the soils in the state of Missouri grow smaller and weaker- 
boned rabbits, they also grow men with higher percentage rejections from the 
military service. Nevertheless, the soils with a low nutritional output as feeds 
for animals may well be of low nutritional output of foods for man unless man- 
aged with a view of offsetting the fertility deficiencies. 

Hope Lies Ahead for Our Management of Human Health via the Soil.— 
Publie recognition of the soil as the source either of our poor or our good health 
is just beginning. We have been managing our soils with some suggestions for 
animal health, but even there possibly the instinet of the animal has been a 
more potent factor than has the master’s knowledge about fertility of the soil. 
It was Professor Evvard of Iowa, the inventor of the self-feeder for hogs, who 
recognized the hog’s good judgment of its feed when he said, ‘‘If you will give 
the pig a chanee, it will make a hog of itself in less time than you will.’’ In 
dealing with the selection of our own foods, the judgment of its nutritional value 
is wholly our own. It is not a combination of judgments, of which one is the 
animal’s instinctive recognition of the true fertility quality of the soil growing 
it, as is the case when the feeds are selected for and partly by the hog. 

While social and economic forces have been at work to push the quality of 
our foods farther away from our appreciation of the soils growing them because 
of mass production, refinements, processing, packaging, preparations—if not al- 
most predigestions—and other destructions or removals of qualities both known 
and unknown, there is an increasing concern about the quality of our food ac- 
cording to the soil growing it. Managing the garden soil for better health is not 
a new idea. But when the questioning of a good number of undulant fever 
patients of a rural area revealed that scarcely a one had thought of better 
quality in their vegetables by using lime, phosphorus, and other fertilizers on 
the garden, there is much education in health and preventive medicine to be 
done by those of us in the fields of agriculture and home economies as well as in 
the fields of medicine and public health. 

Curative medicine as a profession has grown because of the earning it pro- 
vides. Unfortunately, preventive medicine does not have that same remunera- 
tive stimulus. There are not antitoxins to be injected for a fee, nor special drugs 
to be sold, for deficiency diseases. When we had more than a million folks given 
to attending the medical needs of 130,000,000 before the degenerative diseases 
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increased so seriously, does the hope ahead lie in more dentists, more doctoyrs, 
more nurses, and more hospitals? Must we not see our hope in the prevention 
of degeneration by way of managing the soil to grow good health? Must we 
not find some way to escape the mounting costs of fighting sickness and disease? 
If the soils growing our foods are fertile enough to grow much protein, then 
along with that protective quality will come other benefits. By taking our food 
from such soils, we will be able to take our vitamins and minerals from the plate 
with a knife and fork instead of from the drugstore as pills. When more people 
really learn that it requires fertile soils to grow protein-rich, mineral-rich, vita- 
min-rich foods and when they also exercise the proper choice of foods that mean 
good nutrition, we shall not need one-half of the population to minister to the 
bad health of the other half. We shall more nearly all of us be managing our 
own health by way of the soil. 
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IVING matter depends for its supply of energy solely upon that portion of 
L the sun’s radiation which strikes the surface of the earth. This type of 
energy is universally evident as heat and light and is the most common example 
of kinetie energy. In contrast, energy exists also in the potential form. The 


latier is not apparent to the senses and its presence can be demonstrated only by 
converting it to the kinetie type. For example, when coal is burned, that is, 
oxidized, heat is evolved. Sinee no new energy can be produced by such chemi- 
eal reactions, it must be true that the kinetic energy appearing as heat was 
present in the coal originally in a quiescent state, namely as potential energy. 

It is equally true that the reaction may go in the opposite direction. Kinetic 
energy may be changed to potential energy, and this is what takes place in the 


green plants. 

In the presence of sunlight, the chlorophyll catalyzes a reaction between 
carbon dioxide and water, which produces carbohydrates and fat, with the 
release of oxygen and the conversion of some of the kinetic energy impinging on 
the green leaf as sunshine to potential energy. 

The reaction may be expressed in the form of a chemical equation thus: 
6 CO. +6 H,O — C, H,. O, + 6 O.. But this reaction, so simply expressed by 
chemical symbols, can be accomplished only by living organisms in possession of 
chlorophyll, hence only by green plants. Animals are quite incapable of con- 
verting kinetic to potential energy. Accordingly, they are unable to store any 
of the sun’s radiation or to use it in any way directly. The energy displayed by 
the animal is released from the potential state by oxidation of fat, carbohydrate, 
and protein. In final analysis, he is completely dependent upon the plant for 
their formation. These substances, acquired as food and stored in the depots, 
contain the potential energy ready for conversion to the active state according 
to the needs of the organism. 

This fundamental process may be expressed as a simple chemical equation 
thus: 

6 CO. +6 HO — C, H,, 0, +60, 


It will be seen that this equation contains exactly the same entities in the same 
amounts as those appearing in the equation employed to express the reaction 
that the green plants employ to convert the sun’s kinetie energy to potential 
energy. But they move in opposite directions with the result that oxygen is 
released in the first one from carbon dioxide and water and added to earbo- 
hydrate in the second one to form earbon dioxide and water. This gives rise to 
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the conception that the plant benefits from the animal because the latter pro- 
duces the carbon dioxide essential to the plant, and the animal relies upon ‘he 
plant to produce the oxygen and stored energy that it must acquire from a 
source outside of itself. . 

An essential step in the study of the energy available to man was the de- 
velopment of a technique capable of measuring the amount of potential energy 
residing in the food eaten by him. The bomb colorimeter devised many years 
ago by Bertellot is quite satisfactory for this purpose. Briefly, this instrument 
consists of a metal chamber into which a known amount of the substance under 
investigation is placed. The lid of the container which is supplied with a spark 
plug is then screwed into place. Oxygen under pressure is forced into the 
chamber through a valve and the former is then placed in an insulated can 
containing a measured amount of water. An accurate thermometer records the 
temperature of the water. When all is ready, an electric current is passed 
through the spark plug. The spark ignites the substance within the bomb, and 
the heat evolved by the oxidation passes quickly through the walls of the bomb 
into the water. By definition, the amount of heat required to raise the tempera- 
ture of one liter of water 1° C. is one kilocalorie. If the end products of oxida- 
tion in the bomb and in the animal are the same, the same amount of heat is pro- 
duced in both of them for the same amount of the substance. This is the ease 
for carbohydrate and fat but not for protein. In the bomb, its nitrogen is com- 
pletely oxidized to NO., but in the animal organism urea is the chief nitrogenous 
end product. Urea as its formula, NH.CO-—NHh,, indicates, still contains nitro- 
gen and hydrogen which are not combined with any oxygen, and the earbon 
must unite with another atom of oxygen to complete its oxidation. Accordingly, 
the energy residing in the urea must be subtracted from the value obtained for 
an equivalent amount of protein oxidized in the bomb. This means that only 
about 70 per cent of the potential energy in protein is available to the animal. 

In order to determine the net energy value of a diet, a uniform sample is 
oxidized in the bomb, and properly prepared samples of the urine and feces are 
examined by means of the bomb also. The residual energy contained in the 
latter two is then subtracted from the value obtained for the diet. 

Such studies have established the familiar figures of 4 calories per gram of 
pure carbohydrate and protein, and 9 calories per gram of fat. 

The rate at which the animal carries on the oxidations is not speeded up by 
increasing the supply of oxygen. Other things being equal, the rate will be the 
same whether he breathes normal air containing 21 per cent of oxygen or whether 
he inhales 100 per cent oxygen. He absorbs from the inspired gas the amount 
of oxygen required to oxidize stored food at a rate governed by his own coordi- 
nating mechanisms. It has been established that the oxidation rate of mammals, 
including man, when they are completely relaxed, is approximately 35 calories 
per hour per square meter of body surface. This is the basal metabolie rate and 
because of its uniformity it has become an important standard value. Its useful- 
ness is increased further by correcting it for the small differences related to age 
and sex. These basal oxidations release the energy involved in the contractions 
of the heart and the diaphragm and in the tone of the voluntary muscles. The 
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sum of these processes amounts to about 1,500 calories per twenty-four hours, 
and the average man in the white collar group expends another 1,500 calories in 
intary muscular activity and in the assimilation of food. 

The physicists define work as motion against gravity or friction. In the 

e of the animal, work is performed both internally and externally. The con- 
ection of the heart is internal work. Lifting an object is an example of 

‘nal work. In both eases, kinetic energy is the motive power, but its ultimate 

ipe from the living organism is different in the two cases. All of the energy 

ployed in the performance of internal work is converted to heat within the 
anism and is lost as such from the body surface. But when external work is 
ie, the energy equivalent of the work leaves the organism in a form other 
n heat. If man were 100 per cent efficient in the performance of external 
ork, there would be no inerease in heat production due to this activity. He 
ould in that ease be an ideal machine. But he is very far from that. Under 
‘avorable circumstances, he is 25 per cent efficient. In biologic language, this 
ieans that four calories must be changed from the potential to the kinetic 
ate by oxidation in order to perform one calorie equivalent of external work. 
The three other calories appear as heat within the body and increase the heat 
production and its loss to that extent. Since the mechanical equivalent of energy 
is known, it is possible to ealeulate efficiency. This is done by first recording the 
loss of heat from the man during a period of rest and subsequently while he is 
performing a known amount of work. The ratio of the energy equivalent of the 
work to the additional loss of heat gives the efficiency. 

The mechanical equivalent of energy is expressed quantitatively as: 1 
calorie = 427 kilogrammeters. Using more familiar language, it may be stated 
that one ealorie of energy will raise one ton one and one-half feet, provided 
there is no frictional loss. To perform this amount of work, an efficient man 
would expend four ealories. Clearly, the energy cost of external work is small 
indeed. For example, a man weighing 190 pounds who is 25 per cent efficient 
ean lift his own body up two flights of stairs at a cost of only 1 Gm. of fat. 
A mile of horizontal walking costs about 75 calories, which is the energy con- 
tained in 8 Gm. of fat or one slice of bread. 

The oxidations do not take place primarily to produce body heat, as is 
evident from the following facts. A man reclining quietly produces no less heat 
when exposed to air whose temperature is 104° F. than when it is 75° F. The 
oxidative rate is the same under both circumstances even though in the first case 
he is absorbing heat from the environment and ean avoid hyperpyrexia only by 
evaporating large amounts of water. Bodily heat may be regarded as the final 
state in the transformation of energy. The chemical] reactions take place to 
supply the organism with the energy required for its existence. After this 
energy has fulfilled its purpose, it is changed into heat in accord with the uni- 
versal law of nature. 

Since heat is an inevitable feature of the life process, the highest forms of 
life have finally developed mechanisms that take advantage of this heat. The 
nammals have succeeded in establishing a constant internal temperature by the 
‘reation of an elaborate system for controlling the loss of heat to the outer world. 
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Barring abnormal conditions, the outflow of heat keeps pace with its pro- 
duction. Hence, the metabolic rate can be determined by measuring either the 
loss or the production of heat. 

Three types of heat transfer are employed: radiation, conduction, and 
vaporization of water. Heat flows from the warmer to the cooler region by 
radiation and conduction in proportion to the difference in the two temperatures, 
When the temperature of the skin surface and the surrounding air are the same, 
no transfer of heat can be effected by either radiation or conduction. This same 
principle applies to the passage of heat from the interior of the body where it is 
produced to the surface where it is lost. Heat is removed also by evaporation 
from the skin and lungs. It requires 0.58 calorie to convert 1 Gm. of water from 
the liquid to the gaseous state. This energy remains in the vapor as it passes 
away from the body and is released as the equivalent amount of heat when the 
gas condenses to liquid water by contact with a cool object. 

The mechanism that controls the loss of heat is in its least active state when 
the nude rectfmbent individual is exposed to quiet air whose temperature is 
about 84° F. Under these circumstances, the skin temperature is the same over 
the whole body and is about 92° F. At this relatively small production of heat, 
the interval of about 6° between the internal and surface temperature is suffi- 
cient to permit the metabolic heat to reach the surface at its rate of production. 
From here outward, three-fourths of the heat passes away by radiation and con- 
duction corresponding to a temperature gradient of about 8° between skin and 
‘air. The remaining fourth is removed by vaporization. If these conditions con- 
tinue for twenty-four hours, about 750 Gm. of water will be evaporated from 
the lungs and skin. This loss of gaseous water is an entirely passive process 
dependent upon the exposure of a moist protoplasmic mass to a drier air and to 
their differences in temperature. 

If now the air temperature is lowered about 10° to 75° F., the skin tem- 
peratures which had previously been nearly uniform over the whole body sur- 
face at approximately 92° F. will show interesting responses. A considerable 
fall will oceur in the distal regions. For example, the temperature of the great 
toe will decline from the previous 92° to about 77° F.—a fall of 15°. But the 
skin over the trunk will have changed little, about 2° and the internal tem- 
perature not at all. The large fall in distal temperatures is caused by constric- 
tion of the blood vessels in the extremities. This device reduces greatly the heat 
loss from the extremities. Since the internal temperature does not fall and the 
heat production does not increase, it is clear that the rate of heat loss from the 
body as a whole does not increase when it is exposed to the cooler air. The 
greater loss from the central regions due to lowering of air temperature without 
corresponding fall in the temperature of the skin over the trunk is compensated 
for by the controlled cooling of the arms and legs. The nicety with which this 
mechanism operates may be appreciated by considering the following facts. -\ 
number of persons whose basal heat production is normal: recline unclothed in 
a room in which the air temperature is kept at 80° F. At the end of an hour, 
the skin temperature of the great toe is found to be almost identical throughout 
the series. Next, patients with hyperthyroidism are exposed to the same con- 
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ditions. Now it is found that the toe is warmer than in the case of the controls, 
and that there is a proportionality between the increase in toe temperature and 
the augmented basal heat production which is so systematic that the basal 
metabolic rate can be predicted with considerable accuracy from the toe tem- 
perature. 

When the nude resting subject is exposed to air temperatures less than 75° 
F.. a point is reached soon at which more heat must be produced to prevent 
decline of internal temperature even though the peripheral skin temperature 
voes down with the air temperature. Shivering is the means of producing more 
heat. This phenomenon is the expression of a reflex, and the extent of these 
museular contractions is proportional to the need for heat up to a maximum 
at which the heat production is ten to fifteen times the basal rate. 

When we turn now to the response to air temperatures rising above 85° F., 
it is found that less and less heat is lost by radiation and conduction, because the 
interval between the skin and air temperature is lessening. At the same time, 
the heat lost by vaporization of water is increasing slowly. But soon an abrupt 
inerease in the evaporation of water is recorded. This marks the point at which 
the sweat glands begin to take part in the removal of heat. Hitherto, the evapo- 
ration of water from the body surfaces has been wholly passive. This statement 
is based on the study of individuals devoid of sweat glands. Water evaporates 
from these persons in the same amounts as it does from those possessed of the 
full quota.of weat glands up to about 60 Gm. per hour. Conditions that require 
the evaporation of more water than this to prevent overheating cannot be met 
by the persons without sweat glands. In normal subjects under the same con- 
ditions, overheating is avoided by evaporation of sufficient amounts of water up 
to a liter or more per hour. For example, it was observed that a man exposed 
to an air temperature of 104° F., produced 37 calories per square meter per 
hour, and evaporated 140 Gm. of water. This carried away 81 calories per 
square meter per hour. Since the air was warmer than the skin, he could not only 
not lose any heat by radiation and conduction, but also was actually absorbing 
heat from the environment. The delivery of a sufficient amount of water to the 
surface by the pumping action of the sweat glands permitted the dissipation of 
all of this heat so suecessfully that the internal temperature did not rise, the man 
remained comfortable, and the skin seemed to be no more moist than normal. 

Fevers present interesting abnormalities in heat regulation. Two distinet 
types are recognized. One is exemplified by the malarial paroxysm. The onset 
with the pale, cool skin indicates that the flow of blood through the integument 
is greatly diminished. This reduces the loss of body heat which, however, is not 
sufficient to satisfy the special conditions. Sharp increase in heat production 
is obtained by violent shivering until the internal temperature has been raised 
5° or more. All this time the patient feels very cold and endeavors to get 
relief by piling on more covering and hoping that the hot water bottles that 
are put at his feet will comfort him. This sensation of intense cold is, of course, 
entirely referable to the rapid cooling of the skin since the internal temperature 
is rising precipitously. After several hours, the discomfort begins to disappear. 
His skin beeomes flushed and he is now much too warm. This is the beginning 
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of a rapid outflow of heat which is shortly increased by profuse sweating, In 
fact, the sweat glands deliver more water to the surface than can be taken up 
as vapor by the air, and the remainder rung off as liquid water, In a surpris- 
ingly short time, some three to four thousand calories have first been stored in 
the deep body tissues and then carried away by the rapid circulation of blood 
to the skin surface, from which they quickly pass outward. 

The second type of fever is that in which there is a slow increase in jp. 
ternal temperature followed by a plateau during which the deep temperature 
remains elevated. The rising temperature is caused chiefly by lessened heat loss 
with moderate increase in heat production but not requiring the intervention of 
shivering. The plateau is maintained by avoidance of loss of heat in excess of 
its production. A heat balance has been established at an abnormally high level. 

The loss of heat is recorded by enclosing the subject in a box whose walls 
are so constructed that no heat passes across them. The interior of the box 
contains many feet of coiled metal tubing through which a measured amount of 
water is pumped. Thermometers record the temperature of the water as it 
enters and leaves the space. Heat leaves the body surface by radiation and con- 
vection and is absorbed by the water. For example, if the temperature of one 
liter of water passing through the box in one minute has increased 1° C., the 
water will have absorbed one calorie of heat per minute. At one corner of the 
box is a pipe that permits the air to be pumped out through a drying agent. The 
pipe then passes, without any break in continuity, around the outside of the 
box and enters it again at the opposite corner. Thus, the moisture that evapo- 
rates from the subject’s lungs and skin is caught in the drier. Accordingly, its 
increase in weight is a record of the amount of water vaporized by the subject. 
Since it requires 0.58 calorie to evaporate 1 Gm. of water, a simple caleulation 
shows how much heat has left the individual by this route. It merely remains 
to add the heat absorbed by the water that has passed through the coil to the 
heat of evaporation to obtain the total heat loss. 

Heat production can be estimated by determining how much oxygen was 
absorbed in a period of time, since oxidations involving one liter of oxygen yield 
about 4.87 calories. But this very simple calculation does not give an accurate 
answer because the heat equivalent of a liter of oxygen is not the same when it 
combines with carbohydrate as when it combines vith fat. In the first case, the 
value is 5.047 calories, in the second, 4.686 calories. This difficulty can be 
resolved by determining the output of carbon dioxide in addition to the uptake 
of oxygen. This permits the calculation of the respiratory quotient which is 
obtained by dividing the number of liters of carbon dioxide by the liters of 
oxygen. When oxygen combines with carbohydrate, the quotient is unity, 
whereas the oxidation of fat yields a quotient of 0.7. By interpolation, the heat 
equivalent of the oxygen for any respiratory quotient can be obtained. Next. 
the urinary nitrogen is determined in order to calculate how much protein was 
metabolized and how many calories were yielded by this oxidation. They are 
subtracted from the total calories and the remainder partitioned between earbo- 
hydrate and fat according to the respiratory quotient. One has now determined 
the total heat production and the amounts of each of the major foodstuffs whose 
oxidation yielded this heat. 





BIOLOGIC FUNCTIONS OF PROTEINS. I. FUNCTIONS OF PROTEINS 
IN THE LIVING ORGANISM 


Howarp B. Lewis, Pu.D.,* ANN Arsor, MICH. 


O F THE three major organic foodstuffs, protein alone, in contrast to fat and 
carbohydrate, contains the element, nitrogen. It is the nitrogenous food- 
stuff, essential for the structure of the cell, a basie component of protoplasm. 
Mulder, the Dutch chemist, who in 1839 first suggested the name protein (Greek, 
rpwrevos, first), characterized it as ‘‘unquestionably the most important of all 
known substances in the organic kingdom. Without it, no life appears possible 
on our planet. Through its means the chief phenomena of life are produced.”’ 
Today, after more than a century, the ‘‘firstness’’ of the proteins is still main- 
tained. Some functions of protein which have led to this emphasis on their 
importance are listed with brief comments. 

1. Proteins are present in all animal cells and body fluids with the exception 
of bile and urine, both excretory products. They are essential components of the 
cell, of both protoplasm and the cell nucleus. Since growth is concerned with 
increase in both the size and number of the cells, protein is especially significant 
in the nutrition of the young animal. 

2. Proteins are large molecules with properties of colloids and with a 
marked affinity for water (hydrophylie colloids). Hence, they are important in 
the maintenance of the volume of the blood and in the regulation of the osmotic 
relationships of the tissues and fluids of the body. 

3. The chemical reactions of living organisms are mediated by the enzymes, 
biologie catalysts. Without the activity of enzymes, life is impossible. Those 
enzymes which have been obtained in pure state appear to be proteins, the 
enzyme proteins. 

4. Coordination of the activities of the various organs is controlled by hor- 
mones, chemical regulators. A considerable number of these hormones are pro- 
teins (protein hormones) or derivatives of proteins. Thus, insulin, the hormone 
of the islands of Langerhans of the pancreas, which influences the utilization of 
carbohydrate (glucose) in the body, is a relatively simple protein which has been 
obtained in erystalline form. Epinephrine of the medulla of the adrenal gland 
is believed to be derived from tyrosine or phenylalanine, both of which are eom- 
ponents ef the protein molecule. 

5. Many substances which are associated with antigenie and similar reac- 
tions are believed to be protein in nature. The y-fraction of the globulin of the 
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blood plasma is associated with antibodies and has been used to protect against 
measles, since it contains the measles antibody. Bacteriophage is a nucleoprotein. 


6. In recent years, the causative agents of certain virus diseases have been 
erystallized and exhibit all the important properties of proteins. However, when 
these apparently lifeless materials, the virus proteins, are inoculated into a suit- 
able host, they increase in amount and result in the specific pathology associated 
with the virus. 

7. The chromosomes (genes) which are associated with the transfer of 
hereditary traits from one generation to the net appear to be proteins. The 
chromatin material is a special type of protein present in the nucleus of the cell, 
the nucleoprotein. 

The proteins are large molecules or more probably aggregates of large 
molecules. The probable molecular weights of a few important proteins are 
shown in Table I, together with the molecular weights of a few other biologically 
important compounds. 


TABLE I. SOURCES AND PROBABLE MOLECULAR WEIGHTS OF PROTEINS AND SOME OTHER 
COMPONENTS OF TISSUES 








PROBABLE MOLECULAR | 
COMPOUND SOURCE WEIGHT 


A. Proteins 
Lactoglobulin Milk 35,200 





Zein 

Insulin 

Ovalbumin 

Hemoglobin (man) 

y-Globulin 

Thyroglobulin 

Antipneumococcus 
serum globulin 

Bushy stunt virus 


. Other substances 


Sodium chloride 

Urea 

Ascorbic acid 
(Vitamin C) 

Glucose 

Sucrose 

Carotene 
(Provitamin A) 

Fats 


Corn 
Pancreas 
Egg white 
Erythrocytes 
Blood serum 
Thyroid 
Horse blood 


Tomato plant 


Cells, tissues 
Blood, urine 
Vegetables, fruits 


Starch 
Sugar (cane) (beet ) 
Carrots 





35,200 
35,200 
35,200 
704,000 
150,000 
650,000 
845,000 


7,600,000 





These molecules are so large that the methods of synthesis, usually success- 
fully applied in the study of organic chemistry, have given little information 
concerning the nature of the protein molecule. The study of the simpler units, 
obtained by the hydrolysis of the large molecules, has afforded information 
which is of most value. This hydrolysis may be affected by the use of acids 
alkalis, or by the natural agents, the proteolytic enzymes of the alimentary 
eanal (pepsin, trypsin, etc.). Regardless of the nature of the hydrolytic agent, 
the products of the hydrolysis are essentially the same. They are the a-amino 
acids, compounds which are characterized by possessing acidic (-COOH) groups 
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and basie (-NH,) groups in the same molecule. A type formula of an amino 
acid is R-CH-COOH. In contrast to the large protein molecule, the amino 


NH, 
acids are relatively simple substances with molecular weights ranging from 75 
elyeine) to 242 (cystine), and averaging about 120. The special properties, 
both chemical and biologic, of the individual amino acids are determined by 
the nature of the rest of the molecule (indicated by R in the type formula). 
About twenty amino acids are believed to oceur in the protein molecule, the 
relative amounts of each varying with the biologie origin of the protein. 

These amino acids are joined to each other by the loss of a molecule of 
water from the acid (carboxyl) group of one and the basie (amino) group of 
the adjacent amino acid. The resulting linkage, underscored in the formula, 
is the peptide linkage, and the compound formed in the reaction shown is a 
dipeptide, alanylglycine. The compounds formed when a considerable number 


CH.-COOH 


N = + HOCO-CH-CH, 
7 | -H 
N _y 
elyeine alanine 


——  _ * CH.-COOH 
NH-CO-CH-CH, 


_-H 
N_y 


of amino acids are thus linked are known as polypeptides, and many of the 
properties of proteins can be explained by the presence of many such peptide 
linkages. Hydrolysis of the protein, whether by acids, alkalis, or the enzymes 
of the gastrointestinal canal, gives rise to the various amino acids, the funda- 
mental units of the protein molecule. 

Since proteins contain so many units and in such varying proportions, and 
since the arrangements of the amino acids in the peptide chain may differ, it 
is evident that a very large number of isomers, each chemically distinct from 
the others, may exist. The possible number of different proteins as they exist 
in nature is almost infinite. This individuality of the proteins in nature finds 
expression in the so-called biologie or species specificity of the proteins, This 
may be best defined by the statement that every species tends to construct 
within the organism a protein peculiar to the species from the same building 
stones, the twenty amino acids. Protein of the white of the hen’s egg (oval- 
bumin) is believed to differ from the similar protein of the duck’s egg; human 
hemoglobin is distinct from the hemoglobin of beef blood. This specificity is 
demonstrated by the reactions to ‘‘foreign’’ proteins when introduced into the 
organism. The phenomena of anaphylaxis, of food allergies, and of many other 
antigenic and immunologic reactions are all manifestations of this biologic 
specificity of the proteins. 
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The proteins as they occur in our foodstuffs are large molecules with 
properties of colloids, and hence do not diffuse readily through the semiper- 
meable membranes of the wall of the small intestine, the primary organ through 
which absorption of the foodstuffs into the body cavity occurs. Digestion of 
the proteins is a process by which the proteins are so altered that the products 
of digestion may readily pass through the mucous layer of the small intestine. 
Digestion thus effects a rapid and complete hydrolysis of the large protein 
molecule to the soluble and readily diffusible amino acids. Since the amino 
acids which are formed on hydrolysis are not ‘‘species specific,’’ digestion 
results in the loss of biologic specificity of the proteins. It has been truly said 
that the organism is not conscious of the biologie origin of the proteins if 
normal digestion has occurred. 

The amino acids formed in the digestion of proteins are absorbed as rapidly 
as they are formed into the blood of the portal system and are distributed to 
the tissues, which remove rapidly the excess amino acids from the blood. 

The amino acids which are thus absorbed by the tissues may undergo vari- 
ous fates according to the nutritive state of the animals and the needs of the 
organism. 

1. They may be combined with other amino acids (peptide linkage) to form 
new protein, a protein which is characteristic of the particular tissue or cell in 
question. This process is of especial significance in young animals in which 
the building of new tissues must oceur if growth is to result, and in the adult 
animal for the needs of pregnancy and lactation. 

2. Certain specific proteins, not definitely associated with growth but essen- 
tial for the maintenance of body functions, may be formed. The blood contains 
hemoglobin, a protein essential for the transportation. of oxygen; if synthesis 
of hemoglobin in the bone marrow and possibly in other tissues does not take 
place, anemia results, and the oxidative reactions of the body may be improperly 
earried out. The plasma (noncellular fraction) of the blood contains 7 to & 
per cent of protein, the plasma proteins. Included in this group are fibrinogen, 
essential for the normal clotting of the blood, serum albumin, of especial import- 
ance in the maintenance of the correct osmotic relationship of the blood and of 
blood volume, and the various serum globulins, some of which are importantly 
concerned in the processes of immunity. The plasma proteins are believed to 
be synthesized chiefly in the liver. 

Other essential proteins, not directly concerned with growth, are the 
‘‘enzyme proteins.’’ In absence of enzymes, life cannot proceed normally. 
We know little of the site of synthesis of the enzyme proteins. Similarly, certain 
‘‘hormone proteins’’ are also essential in the regulation of body processes. The 
details of the reactions which lead to the synthesis of these two groups of highly 
specialized proteins are not as yet clearly understood, nor is the reason for their 
specific action explained. Insulin, the hormone of the pancreas, is very similar 
to many proteins formed in nature; its component amino acids are the same, 
yet its physiologic action is unique. 
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3. Many other ‘‘chemical regulators’? (hormones) are derivatives of amino 
acids. Thus, the medulla of the adrenal glands synthesizes epinephrine from 
the amino acid, tyrosine, a hormone which is important in the regulation of 
blood pressure and of the glycogen content of the liver. The enzyme, carboxy- 
lase, converts the amino acid, histidine, to histamine, a substance which is related 
to the maintenance of the proper irritability of muscle. 

One of the most important compounds concerned in the initial stages of 
the contraction of muscle is creatine. In muscular dystrophies, the creatine 
content of muscle is greatly depressed. Creatine is synthesized in the body 
from the amino acids produced by the digestion of protein and stored in the 
tissues. The three amino acids, glycine, arginine, and methionine, have been 
shown to participate in this synthesis. 

4. After the needs of the cell for the purposes discussed are met, an excess 
of amino acids may still remain in the tissues. In contrast to the other organic 
foodstuffs, fat, and carbohydrate, which can be stored in the body to meet future 
needs, storage of protein is not believed to occur. The excess of amino acids 
is deaminized ; the nitrogenous and the nonnitrogenous portions of the molecule 
are separated by the action of the enzyme, amino acid oxidase. The nitrogenous 
portion of the molecule, the a-amino group, is split off as ammonia. The 
ammonia is rapidly synthesized in the liver to urea, urea is removed from the 
blood by the kidneys and is the chief organic compound present in urine. The 
urea of the urine is thus a waste product, a direct index of the protein which 
is being broken down. When the excretory function of the kidney is impaired, 
the urea of the blood is not removed, and the content of blood urea increases. 
The determination of the level of urea in the blood is useful in the diagnosis 
of kidney disease. 


References to the literature for this and the following article are combined 


and appear at the end of the second article. 





BIOLOGIC FUNCTIONS OF PROTEINS. II. THE ROLE OF 
PROTEINS IN HUMAN NUTRITION 


Howarp B. Lewis, Pu.D.,* ANN Arsor, MIcu. 


Bisiesngeee and physiologic studies alike have emphasized the amino acids 
as the units of the protein molecule, as the building stones of living proto- 
plasm. Protein is digested almost completely to amino acids; amino acids are 
absorbed from the lumen of the intestine into the blood stream and are trans- 
ported by the blood to the tissues; the amino acids are removed from the blood 
for temporary storage in the tissues, thus affording each tissue the opportunity 
to select the building stones for the construction of its own characteristic protein. 

What are the amino acid requirements for protein synthesis? Are all the 
rarious amino acids of equal importance in nutrition? These problems have 
been solved in part by the studies of Rose and other workers in nutrition. 
(ood growth of the young white rat was obtained when the protein element 
of the diet was furnished by a mixture of pure amino acids, a mixture which 
included those amino acids known to be of general occurrence in the protein 
molecule. It was then possible to study the requirements for the individual 
amino acids by removing each from the mixture in turn and observing the 
effects of such removal on growth. The withdrawal of certain amino acids 
from the diet had no effect on growth. These were designated as nonessential 
amino acids, which it was believed could be synthesized by the animal organism. 
On the other hand, the withdrawal of certain other amino acids from the diet 
resulted in poor growth or, in most instances, loss in weight and ultimately 
death. 

These amino acids, ten in number, were designated as essential. It appeared 
that the organism of the rat was unable to synthesize these and that, in order 
to secure normal growth and development, adequate amounts of these amino 
acids must be supplied in the diet. Table I lists the amino acids believed to 
be essential, together with a brief statement of the characteristic chemical fea- 
tures of each acid. In addition, Rose has observed that good growth of rats 
may be obtained with a mixture of the ten essential amino acids and the omission 
of all the others, the nonessential group. Since protein, if synthesized at all, 
is believed to follow the ‘‘pattern’’ characteristic of the tissues or species, these 
findings have been interpreted as evidence of the synthesis by the animal of 
all the ‘‘nonessential’’ acids. 

This classification of essential and nonessential is based on the growth 
requirements of young rats. Whether modifications must be made when the 
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requirements for pregnancy, lactation, or maintenance are concerned is yet to 
be determined. Species differences must also be considered. The requirements 
of the young chick differ somewhat from those of the young rat. 





TABLE I. THE AMINO AciIDS ESSENTIAL FOR GROWTH OF THE WHITE RAT 











AMINO ACID | CHARACTERISTIC CHEMICAL GROUPING 
Hydroxy group on 4 carbon chain 
5 earbon branched chain 





Threonine 


Valine 

Leucine 6 carbon branched chain 
Isoleucine 6 carbon branched chain 

Lysine 2 amino groups on 6 carbon chain 
Tryptophan Indole nucleus 

Phenylalanine Benzene nucleus 

Methionine Methyl thiol group 

Arginine* Guanido group 

Histidine* Imidazole nucleus 





*Not essential for maintenance of nitrogen balance in the adult human. 


The determination of the essential character of an amino acid for man is 
less simple. It is known that in an adult human being, if the protein content 
of the diet is adequate, the individual is in a condition of nitrogen balance or 
equilibrium. Sinee the adult does not store protein in excess of his immediate 
needs, the amount of nitrogen exereted (chiefly as urinary urea, a product of 
the catabolism of amino acids) will equal the nitrogen of the diet (mainly 
protein nitrogen). If the protein of the diet is not adequate, the nitrogen lost 
through the kidneys exceeds that of the diet, i.e., the individual is in a state of 
negative nitrogen balance. It has been shown that in healthy young men, nitro- 
gen balanee may be maintained when the major part of the nitrogen of the 
food is supplied by a mixture of the ten amino acids shown to be essential for 
growth in the rat. If any one of these essential amino acids, except histidine 
and arginine, were omitted from the amino acid mixture fed, prompt changes 
to negative balance resulted, indicating that the nitrogenous element of the 
food was no longer adequate. Thus, the essential role of eight of the amino acids 
listed in Table I has been demonstrated in the adult human. Since the removal 
of histidine or arginine failed to influence the nitrogen balance adversely, these 
two amino acids do not appear to be necessary for maintenance of the adult 
human. Further work is necessary to establish the exact amount of each essen- 
tial amino acid which must be present in the diet. The differences between the 
requirements for maintenance in the adult, for growth in the voung child, and 
for pregnancy and lactation in the adult female are yet to be determined. 

An important application of the observations that mixtures of amino acids 
may serve in place of protein in human nutrition has been the clinical use of 
protein hydrolysates, protein which has been digested by enzymes in vitro to 
form amino acids and other simple hydrolysis products. These preparations, 
which ean be administered orally or parenterally, have been studied extensively. 
Intravenous injection of protein hydrolysates has been shown to be of value 
when oral administration of protein is not possible or is inadvisable. Since 
hydrolysis of protein results in a loss of biologie specificity, which is an impor- 
tant property of native proteins, the oral administration of protein hydrolysates 



















228 HOWARD B. LEWIS 


has been of use in supplying the building stones of protein to individuals with 
severe food allergies. 

Since amino acids (as well as proteins) possess buffering powers and can 
combine with both acids and bases, the use of protein hydrolysates in the treat- 
ment of gastric ulcer has been suggested. The amino acids, in addition to 
neutralizing the excess acidity of the gastric contents and thus protecting the 
mucosa of the stomach from irritation, serve as a readily available source of 
nitrogenous food. It must be emphasized that the clinical use of protein hy- 
drolysates is still in the experimental stage and that much further work, both 
in standardization of the products used and in the determination of their clinical 
value, is necessary. It seems probable that they will prove to be valuable aids 
in the treatment of many clinical conditions. 

The protein of the diet of man is obtained from both animal and vegetable 
sources. The most important of the protein-rich foodstuffs of animal origin are 
meats, fish, eggs, milk, and milk products. The more common vegetable foods, 
of value as sources of protein, are the cereals, the seeds of legumes (peas and 
the many varieties of beans), and many nuts of which the peanut is most 
widely used by man. Since the cereals are estimated to supply approximately 
25 per cent of the total calories of the diet of the American people, this group 
of foodstuffs plays an important role in our national protein supply. Wheat 
is, of course, the most important from the quantitative standpoint, but corn, 
oats, rice, barley, and rye are also consumed in significant amounts, particularly 
in certain sections of our country. 

During the recent world war, when a shortage of protein foodstuffs was 
seriously threatened, attempts were made to discover and popularize new sources 
of protein. The protein of yeast, of high nutritive value and easily obtainable, 
was suggested but was not widely used. Another protein of high nutritive 
value, the protein of soybeans, has been almost neglected in human dietaries in 
this country. Soybean protein, widely used in the Orient, is superior to the 
protein of the more commonly used legumes, the navy and the lima bean. The 
use of soybean flour in cereal products and as a filler in meat products was 
urged, but the educational campaign had made little progress when the war 
ended. The protein of the soybean, however, compares favorably in nutritive 
value with that of meat or eggs. i 

The question of the relative merits of animal and vegetable protein has 
been raised frequently. That a diet of protein derived solely from vegetable 
sources is entirely adequate for normal nutrition is demonstrated by the her- 
bivora. Man, the chief of the omnivorous animals, normally obtains his protein 
from a wide variety of foodstuffs of both animal and vegetable origin. It is 
estimated that in the usual American diet, foodstuffs of animal and vegetable 
origin contribute about equally to the protein supply. Since proteins may vary 
widely in the amounts of the essential amino acids present, the advantages of 
the selection of protein from a wide variety of biologic sources are obvious. 
The experimental evidence of the superiority of animal protein over vegetable 
protein is not convincing, but it is usually stated that if protein of. vegetable 
origin only is consumed, a slightly higher level of dietary protein is desirable. 





BIOLOGIC FUNCTIONS OF PROTEINS. II 229 


The problem of the quantity of protein which is essential or optimal in the 
human diet has been the subject of much investigation. Since it is believed 
that there is no considerable storage of protein and since protein-rich foodstuffs 
are usually more expensive than are foods rich in carbohydrate, the minimal 
level of dietary protein becomes an important economie problem of our national 
life. It is argued, on the one hand, that excessive consumption of protein im- 
poses a burden on the body, which may be injurious and which should be avoided 
unless the value of a high level of dietary protein is definitely proved. The 
proponents of the high-protein diet argue that protein consumed in amounts 
beyond the immediate needs of the body may have a beneficial influence on 
health and well-being, and cite studies of racial groups, which indicate that 
physical efficiency and health ean be related directly to the consumption of 
protein. There is no evidence, according to those who have studied the Eskimos, 
that the high-protein diet of this group, in which the protein is almost entirely 
animal (meat) protein, has resulted in a high incidence of renal disease. The 
problem of the relative merits of high and low protein in the diet is as yet 
unsolved. It must be remembered that in studies of human populations, the 
protein element is only one of many factors in health and that it is difficult 
to assess the exact role of protein without more extensive investigations. 

Caution is desirable in the selection of a standard protein level of the diet 
for national nutrition. Extremes must be avoided. The recent standards, of 
value as ‘‘yardsticks’’ of good nutrition, adopted by the Food and Nutrition 
Board of the National Research Council, were prepared after consultations 
with many investigators and after careful weighing of the available evidence. 
These ‘‘recommended dietary allowances’’ provide for 70 Gm. of protein per 
day for a 70-kg. man and 60 Gm. for a woman weighing 56 kg. The recom- 
mendations for pregnancy and lactation are greater, 85 and 100 Gm., respec- 
tively. For children under one year, the need for protein is met by 3 to 4 Gm. 
of protein per kilogram of body weight, a figure which contrasts with the rec- 
ommendation of 1 Gm. of protein per kilogram for an adult male. The require- 
ments of adolescent children are also greater than are those of adults. 

It is not as yet proved that heavy muscular work necessitates a larger 
intake of protein. It is, however, traditional that the diet of highly trained 
athletes and of those engaged in hard work, whose total energy requirements 
are high, should contain large amounts of protein-rich foods, chiefly meat. 

There need be little fear of a deficiency of dietary protein, if a liberal diet, 
selected from a wide variety of foodstuffs, anima] and vegetable, is eaten. If 
the variety of foodstuffs is limited by inadequate income or by allergic condi- 
tions, care must be exercised in the selection of proper protein. The chief con- 
sideration must be the supply of the essential amino acids to be made available 
to the tissues by digestion. Since our knowledge of the amounts of the various 
amino acids essential for the nutrition of man is as yet incomplete, we must 
be assured that the diet supplies all the known amino acids in liberal amounts. 
Animal proteins, in general, are believed to have a greater biologic value than . 
proteins of vegetable origin. The excellent quality of the mixture of proteins 
present in milk is notable and justifies fully the inelusion of liberal amounts 
of milk in the diet. 
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We have available the knowledge which permits us to formulate safe stand- 
ards for dietary protein for our nation. The problem is to insure an abundant 
supply of high-quality protein, derived from many sources, in the diet. If 
eggs, milk, meat, cereals, and legumes are available to all alike, we need have 
no fear of malnutrition due to inadequate protein. The advancement of our 
knowledge of the role of protein in the nutrition of man, gained by painstaking 
investigation, will point the way to a better national nutrition. This knowledge 
must be generally available, and education in the proper selection of food, no- 
tably protein foods, will safeguard the future. 
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Report of a Case 
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EUCEMIA is a progressively fatal disease, characterized by a widespread 
L hyperplasia of the hematopoietic tissues resulting in the production of 
excessive numbers of immature white cells, which either circulate in the blood 
stream, become deposited in the fixed tissues, or both.* 

Maloney” stated that the oral lesions in acute leucemia are important 
clinically, not only because they occur in a large percentage of cases, but also 
because they are the earliest sign of the disease. 


Case Report 


Mr. R. C., aged 52, married, contractor, applied for treatment at the Oral Diagnosis 
Clinic, School of Dentistry, University of Pennsylvania, on Oct. 12, 1940. Although 
the patient could afford to pay regular fee, his physician suggested that he go to the dental 
school for his extractions because ‘‘his case was out of the ordinary.’’ 

Previous History.—One month previously the patient felt somewhat unwell, he fatigued 
easily, and was neglecting his business, He lost his appetite because his ‘‘gums were 
sore.’? His family physician prescribed a tonic. 

During the next two weeks, the patient lost several pounds in weight and he felt 
that ‘‘the infection was spreading in his gums and that his breath was awful.’’ He re- 
turned to his physician, who then referred him to a dentist who made roentgenograms and 
submitted the following report: 

October 6, 1940 
Dear Doctor ..., 

Enclosed find x-rays of your patient Mr. R...C..., which show as follows: 

1. The upper right bicuspid shows chronic apical infection involving the surrounding 
bone infection. 

2. In the upper right cuspid region there is an impacted cuspid with a horizontal 
inclination. 

3. The upper left cuspid shows root remaining. 

4, The upper left second bicuspid shows periapical infection. 

5. The upper left first molar has absorption of bone at bifurcation of roots. 

The upper and lower teeth have absorption of bone around roots, especially the 
lower anteriors. 

Would advise the removal of infection. 

Trusting this information is satisfactory and thanking you, I am 

Sincerely yours, 
oe, DDS. 


Findings.—The general condition of the mouth was unhygienic. This condition was no 
doubt due to the fact that the patient was unable to brush his teeth. The gums were 
tender, were bluish red, were somewhat hypertrophied generally, and bled easily (Fig. 1). 
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has leen of use in supplying the building stones of protein to individuals with 
severe food allergies. 

Since amino acids (as well as proteins) possess buffering powers and can 
combine with both acids and bases, the use of protein hydrolysates in the treat 
ment of gastric uleer has been suggested. The amino acids, in addition to 
neutralizing the exeess acidity of the gastrie contents and thus protecting th 
mucosa of the stomach from irritation, serve as a readily available source o1 
nitrogenous food It must be emphasized that the clinical use of protein hy 
drolysates is still in the experimental stage and that much further work, both 
in standardization of the products used and in the determination of their clinical 
value, is nece ssars It seems probable that they will prove to be valuable aids 
in the treatment of many clinieal conditions. 

The protein of the diet of man is obtained from both animal and veget: ble 
sources. The most important of the protein-rich foodstuffs of animal origin are 
meats, fish, eggs, milk, and milk products. The more common vegetable foods, 
of value as sources of protein, are the cereals, the seeds of legumes (peas and 
the many varieties of beans), and many nuts of which the peanut is most 
widely used by man. Since the cereals are estimated to supply approximately 
25 per cent of the total calories of the diet of the American people, this group 
of foodstuffs plays an important role in our national protein supply. Wheat 
is, of course, the most important from the quantitative standpoint, but corn, 
oats, rice, barley, and rye are also consumed in significant amounts, particularly 
in certain sections of our country. 

During the recent world war, when a shortage of protein foodstuffs was 
seriously threatened, attempts were made to discover and popularize new sources 
of protein. The protein of yeast, of high nutritive value and easily obtainable, 
was suggested but was not widely used. Another protein of high nutritive 
value, the protein of soybeans, has been almost neglected in human dietaries in 
this country. Soybean protein, widely used in the Orient, is superior to the 
protein of the more commonly used legumes, the navy and the lima bean. The 
use of soybean flour in cereal products and as a filler in meat products was 
urged, but the educational campaign had made little progress when the war 
ended. The protein of the soybean, however, compares favorably in nutritive 
value with that of meat or eggs. 

The question of the relative merits of animal and vegetable protein has 
been raised frequently. That a diet of protein derived solely from vegetable 
sources is entirely adequate for normal nutrition is demonstrated by the her- 
bivora. Man, the chief of the omnivorous animals, normally obtains his protein 
from a wide variety of foodstuffs of both animal and vegetable origin. It is 
estimated that in the usual American diet, foodstuffs of animal and vegetable 
origin contribute about equally to the protein supply. Since proteins may vary 
widely in the amounts of the essential amino acids present, the advantages of 
the selection of protein from a wide variety of biologie sources are obvious. 
The experimental evidence of the superiority of animal protein over vegetable 
protein is not convincing, but it is usually stated that if protein of vegetable 
origin only is consumed, a slightly higher level of dietary protein is desirable. 
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The problem of the quantity of protein which is essential or optimal in the 
human diet has been the subject of imueh investigation. Since it is believed 
that there is no considerable storage of protein and since protein-rich foodstuffs 

usually more expensive than are foods rich in carbohydrate, the minimal 

el of dietary protein becomes an important economie problem of our national 
It is argued, on the one hand, that exeessive consumption of protein im- 
ses a burden on the body, which mas be injurious and which should be avoided 
ess the value of a high level of dietary protein is definitely proved. The 
oponents of the high-protein diet argue that protein consumed in amounts 
ond the immediate needs of the body may have a beneficial influence on 
health and well-being, and cite studies of racial groups, which indicate that 
hvsical efficiency and health ean be related directly to the consumption of 
protein. There is no evidence, according to those who have studied the Eskimos, 
that the high-protein diet of this group, in which the protein is almost entirely 
animal (meat) protein, has resulted in a high incidence of renal disease. The 
problem of the relative merits of high and low protein in the diet is as yet 
unsolved. It must be remembered that in studies of human populations, the 
protein element is only one of many factors in health and that it is difficult 
to assess the exact role of protein without more extensive investigations. 

Caution is desirable in the selection of a standard protein level of the diet 
for national nutrition. Extremes must be avoided. The recent standards, of 
value as ‘‘yardsticks’’ of good nutrition, adopted by the Food and Nutrition 
Board of the National Research Council, were prepared after consultations 
with many investigators and after careful weighing of the available evidence. 
These ‘‘recommended dietary allowances’’ provide for 70 Gm. of protein per 
day for a 70-kg. man and 60 Gm. for a woman weighing 56 kg. The recom- 
mendations for pregnancy and lactation are greater, 85 and 100 Gm., respec- 
tively. For children under one year, the need for protein is met by 3 to 4 Gm. 
of protein per kilogram of body weight, a figure which contrasts with the ree- 
ommendation of 1 Gm. of protein per kilogram for an adult male. The require- 
ments of adolescent children are also greater than are those of adults. 

It is not as yet proved that heavy muscular work necessitates a larger 
intake of protein. It is, however, traditional that the diet of highly trained 
athletes and of those engaged in hard work, whose total energy requirements 
are high, should contain large amounts of protein-rich foods, chiefly meat. 

There need be little fear of a deficiency of dietary protein, if a liberal diet, 
selected from a wide variety of foodstuffs, animal and vegetable, is eaten. If 
the variety of foodstuffs is limited by inadequate income or by allergie eondi- 
tions, care must be exercised in the selection of proper protein, The chief con- 
sideration must be the supply of the essential amino acids to be made available 
to the tissues by digestion. Since our knowledge of the amounts of the various 
amino acids essential for the nutrition of man is as yet incomplete, we must 
be assured that the diet supplies all the known amino acids in liberal amounts. 
Animal proteins, in general, are believed to have a greater biologic value than 
proteins of vegetable origin. The excellent quality of the mixture of proteins 
present in milk is notable and justifies fully the inelusion of liberal amounts 
of milk in the diet. 
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We have available the knowledge which permits us to formulate safe stand- 
ards for dietary protein for our nation. The problem is to insure an abundant 
supply of high-quality protein, derived from many sources, in the diet. If 
eggs, milk, meat, cereals, and legumes are available to ail alike, we need have 
no fear of malnutrition due to inadequate protein. The advancement of our 
knowledge of the role of protein in the nutrition of man, gained by painstaking 
investigation, will point the way to a better national nutrition. This knowledge 
must be generally available, and education in the proper selection of food, no- 
tably protein foods, will safeguard the future. 
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LEUCEMIA 


Report of a Case 


THomas J. Cook, D.D.S., MIAMI, Fa. 


gtemanens is a progressively fatal disease, characterized by a widespread 
hyperplasia of the hematopoietic tissues resulting in the production of 
excessive numbers of immature white cells, which either circulate in the blood 
stream, become deposited in the fixed tissues, or both. 


Maloney’ stated that the oral lesions in acute leucemia are important 
clinically, not only because they occur in a large percentage of cases, but also 
because they are the earliest sign of the disease. 


Case Report 


Mr. R. C., aged 52, married, contractor, applied for treatment at the Oral Diagnosis 
Clinie, School of Dentistry, University of Pennsylvania, on Oct. 12, 1940. Although 
the patient could afford to pay regular fee, his physician suggested that he go to the dental 
school for his extractions because ‘‘his case was out of the ordinary.’’ 

Previous History.—One month previously the patient felt somewhat unwell, he fatigued 
easily, and was neglecting his business. He lost his appetite because his ‘‘gums were 
sore.’’ His family physician prescribed a tonic. 

During the next two weeks, the patient lost several pounds in weight and he felt 
that ‘‘the infection was spreading in his gums and that his breath was awful.’’ He re- 
turned to his physician, who then referred him to a dentist who made roentgenograms and 
submitted the following report: 

October 6, 1940 
Dear Doctor ..., 

Enclosed find x-rays of your patient Mr. R...C..., which show as follows: 

1. The upper right bicuspid shows chronic apical infection involving the surrounding 
bone infection. 

2. In the upper right cuspid region there is an impacted cuspid with a horizontal 
inclination, 

3. The upper left cuspid shows root remaining. 

4. The upper left second bicuspid shows periapical infection. 

5. The upper left first molar has absorption of bone at bifurcation of roots. 

The upper and lower teeth have absorption of bone around roots, especially the 
lower anteriors. 

Would advise the removal of infection. 

Trusting this information is satisfactory and thanking you, I am 

Sincerely yours, 
ooo» DDS. 


Findings.—The general condition of the mouth was unhygienic. This condition was no 
doubt due to the fact that the patient was unable to brush his teeth. The gums were 
tender, were bluish red, were somewhat hypertrophied generally, and bled easily (Fig. 1). 
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The roentgenogram revealed that the remaining molar tooth in the left maxillary had 
reot canal fillings, an unerupted canine tooth in the right maxilla, a lone premolar tooth 
with periapical involvement, and a lone molar in the right maxilla. In the mandible there 
was one remaining molar tooth and several anterior teeth, with a residual root in the left 
canine area. There was a generalized destruction of alveolar bone throughout the maxilla 
and mandible. 


The patient was taken to the Hematological Clinic of the University Hospital, where 
blood studies were conducted by Dr. Adolph Crescoff. 


Blood Count.— 


R. B. C. 2,800,000 Hemoglobin 46% Lymphs 2 Eosinophiles 1 
WwW. B. ©. 205,000 Polys 12 Monos 0 Myelocytes 16 
Platelets 14,500 


The patient’s family was advised of his condition and arragements were made for 
his admission to the hospital. 

Course in Hospital.—First admission, Oct. 12, 1940. 

A complete blood count and a sternal puncture were done. A diagnosis of acute 
leucemia was made. 

Medical treatment included blood transfusions and supportive measures. At the end 
of a month the patient felt better, had gained several pounds, and was anxious to return 
to his home. Along with the general improvement, the general condition of the gingival 
tissues was better, the bleeding had stopped, and the areas of ulceration seemed to respond 
to the general medical treatment and oral hygiene. 

He was permitted to return to his home after a month in the hospital and was then 
followed as an outpatient. 

In less than a month the patient became acutely ill and was readmitted. There was 
a marked gingival hypertrophy with extensive areas of necrosis throughout. The gums bled 
easily and it became difficult to give relief even for the marked fetor oris. 

The course of the disease continued in spite of medical treatment, and as the disease 
progressed, the general appearance of the gums became worse until the hypertrophied gums 
extended to the incisal edges of the teeth and there was finally a generalized necrosis. 

At autopsy, the gums exhibited a remarkable grayish-green, hemorrhagic, fleshy friable 
thickening which extended down over and completely covered the teeth. 

Histologic diagnosis of gums, ‘* Leucemic infiltration, marked.’’ 


Comment 


Although such cases as the one cited here are rarely seen in general prac- 
tice, their appearance warrants further investigation before dental treatment 
is instituted. In the report from the dentist to the physician it will be noted 
that ‘‘removal of infection’’ was advised. This is certainly contraindicated in 
acute leucemia, if the ‘‘removal of infection’? means removal of teeth. 
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Fig. 1.—Hypertrophy, discoloration, and ulceration of the gums associated with acute leucemia. 











SIALOGRAPHY: ITS VALUE IN THE DIAGNOSIS OF SWELLINGS 
ABOUT THE SALIVARY GLANDS 


Mirorp D. Scuuuz, M.D., anp Daviy WetssBerGer, D.M.D., M.D., Boston, Mass. 


HE diagnosis of swellings about the salivary glands by clinical means is 

often unsatisfactory. Sialography, the method of making visible by injection 
of radiopaque material these duct systems, and the subsequent securing of 
appropriate roentgenograms, has been widely advertised in the literature as an 
aid in determining the nature of such swellings. The first report of this pro- 
cedure was made by Carlsten' in 1926; Blady and Hocker? and later Beyer*® 
have published rather extensive bibliographies on the subject. In an effort to 
determine along what lines the diagnostic role of sialography has been of the 
greatest value, a survey has recently been made of 135 examinations carried 
out in the Tumor Clinie and in the Dental Clinie at the Massachusetts General 
Hospital.* 

As a result of this study, it was concluded that sialography is of especial 
help in the diagnosis of a swelling due to inflammatory processes within the 
gland or to obstruction in the duct system from stenosis or stone. Tumors as 
such were not shown with the same certainty or frequency as were inflammatory 
conditions, though the presence of a considerable number of tumors was made 
obvious. Certain criteria determining the benignity or malignity of a salivary 
gland tumor were suggested but they were not of sufficient constancy to warrant 
the use of sialography as a differentiating procedure. The greatest value of this 
examination lies in the recognition and diagnosis of nonneoplastic swellings. 


Method of Examination 


Visualization of the salivary duct systems is accomplished with ease and 
without discomfort or harm to the patient. In somewhat less than 10 per cent 
of the examinations, failure almost invariably in the injection of the sub- 
maxillary duct due either to inability to find and cannulate the duct orifice or 
to loss of the opaque material into the soft tissues may be encountered. In the 
authors’ experience, no untoward effect has been observed and no patient has 
complained of great discomfort, although all patients, when satisfactory filling 
of the duct system is accomplished, experience a sensation of fullness referred 
in the case of the parotid gland to the preauricular area. 

The equipment needed for the examination comprises a 2 ¢.c. Luer-Lok 
syringe attached to a 24-gauge hypodermic needle which has a rounded point. 
A lacrimal duct eannula serves well, but no advantage has been found in the 
use of special cannulae with bulbous tips. In most instances, an average of 1.5 
e.ec. (and rarely 2.0 ¢.c.) of warm iodized oil, gently instilled, fills the parotid 
duct system well; somewhat less is required for filling the submaxillarv ducts. 





From the Department of Radiology and the Tumor and Dental Clinics of the Massa- 
chusetts General Hospital. 
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Slitting the ampulla of the duct with a sharp instrument occasionally facilitates 
cannulation, but this is usually not necessary. Some care must be observed in 
negotiating the tortuous pathway taken by the parotid duct where it penetrates 
the buecinator muscle. When the duct system and glands are well filled, a 
small pledget of gauze held pressed upon the duct orifice after removal of the 
eannula until the moment of exposure of the film avoids the loss of opaque 
material into the mouth. Films should be secured promptly before the loss of 
oil into the mouth or alveoli of the gland occurs. Alveolar filling, while it may 
oceasionally be helpful, as a rule serves only to obscure and smudge the detail 
of the roentgenogram (Fig. 1). 





Fig. 1.—Normal parotid sialogram, anteroposterior view. Alveolar filling which somewhat 
beclouds the detail of the duct system. 


In every instance, preliminary anteroposterior and lateral films of the part 
must be taken prior to the injection of the opaque medium; otherwise, opaque 
ealeuli or other objects may be obscured by the iodized oil and not recognized 
(Fig. 25). For the demonstration of displacement and deformation of the 
parotid gland and duct system, an anteroposterior roentgenogram will be found 
to be the most useful; straight lateral and frontosubmental projections should 
also be secured. Two views of the submaxillary gland, the lateral and the 
frontosubmental, usually suffice. Lateral views should always be taken last in 
order to avoid loss of oil by pressing the filled gland upon the cassette. Stereo- 
seopie films, which have been recommended by some, while interesting to look 
at, are not necessary. In the event of a doubtful filling, such as in an anomalous 
anatomie situation, films of the contralateral side should be secured for com- 
parison. 
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Fig. 2.—Normal parotid sialogram, anteroposterior view, without alveolar filling. 





Fig. 3.—Normal parotid sialogram, lateral projection, showing accessory ducts arising from 
Stensen’s duct. 





Fig. 4. 





Fig. 5. 


Fig. 4.—Normal parotid sialogram, frontosubmental view. 
Fig. 5.—Normal submaxillary sialogram, frontosubmental view. 
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The Normal Sialogram 


There is considerable variation in the minor details of the appearance of 
the filled duet system, but most glands and their ducts follow a more or less 
constant pattern. The narrowest portion of the duct is at the orifice ;.immedi- 
ately beyond this, the parotid duct widens to about 1.0 or 1.5 mm. in diameter, 
which ealiber is maintained practically to its point of arborization in the gland 
itself. There is a short area of tortuosity just where the duct passes through 
the buceinator muscle, and at a point along the course of the primary duct an 
accessory duct rises upwardly; this varies considerably in different individuals. 
Within the gland itself, the duct breaks up into many branches and minor twigs. 
Their general direction is mainly upward and downward, hugging the mandible 
quite closely (Figs. 2, 3, and 4). The submaxillary duct is of slightly larger 
caliber than the parotid duct, and the twigs within the gland are less regular 
and somewhat wider than those of the parotid (Figs. 5 and 6). 





Fig. 6.—Normal submaxillary sialogram, lateral projection. 


The Abnormal Sialogram 


A benign, expanding tumor located within the parotid gland may cause 
the visualized radicle of the duct to be spread, kinked, or pressed upon so as 
to produce recognizable distortion of the normal system, but the common de- 
formity of the visualized branches and twigs is somewhat suggestive of a ball 
held within the fingers of the hand, or the so-called ice tong appearance. This 
is especially well shown in the anteroposterior view (Figs. 7, 8, and 9). These 
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Fig. 7. 





Fig. 8. 

Figs. 7, 8, and 9.—Parotid sialograms, anteroposterior projection. Typical examples of 
the deformity produced by noninfiltrating mixed tumors of the parotid. Note that the radicles 
are pressed upon and spread, producing the “ball-in-hand’ appearance, but not destroyed. 
Stensen’s duct may show displacement. 
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findings occur, however, only when the tumor mass is of considerable size and 
centrally located. The presence of a very small tumor may occasionally be 
recognized as an area of diminished density (Figs. 10 and 11) when, by means 
of alveolar filling, a ‘‘leafed tree’’ pattern in contrast to the usual ‘‘leafless 
tree’’ pattern is shown. 

In the ease of a noninfiltrating, expanding tumor, such as a mixed tumor, 
the sialogram will show no recognizable abnormality in about one-third of the 
examinations, nor will an adenolymphoma (Warthin’s tumor) as a rule be 
demonstrable.* 





Fig. *.—(For legend, see opposite page.) 


In infiltrating tumors, such as carcinoma, the characteristic finding is the 
destruction and disorganization of the duct system in contrast to the displace- 
ment caused by noninfiltrating benign tumors (Fig. 12). A malignant tumor, 
however, may be manifest only by pressure deformity and may then have an 
appearance entirely similar to that produced by a benign tumor (Fig. 13). 
In the authors’ experience, only one-half of the patients with malignant tumors 
of the salivary glands showed a recognizable defect in the sialogram, and this 
could not always be differentiated from the defect caused by nonmalignant 
tumors. Although the demonstration of tumors within the salivary gland may 
oceur with considerable frequency, the exact histologic nature of the tumor may 
not be shown. 

Tumor masses arising in the neighborhood of but extrinsic to the salivary 
glands may or may not be recognized by sialography ; recognizable abnormality 
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Fig. 10. 


Fig. 11. 


Figs. 10 and 11.—Parotid sialograms, lateral and anteroposterior views, 





showing the 


circumscribed, radiolucent defect produced in alveolar filling by a small, centrally placed, non- 


infiltrating mixed tumor. 
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Fig. 12.—Parotid sialogram, anteroposterior view, carcinoma of the parotid. Note the 
characteristic irregular deformity produced by destruction of the gland when it is invaded by a 
malignant tumor juxtaposed to relatively normal-appearing radicles. 





Fig. 13.—Parotid sialogram, anteroposterior view, showing the deformity produced by a 
malignant infiltrating tumor in the lower pole of the parotid. Note that the deformity is some- 
what similar to that produced by a noninfiltrating mixed tumor and may be mistaken for it, 
but the radicles show disorganization rather than mere displacement. 
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will be demonstrable in less than one-half the examinations.‘ If an extrinsic 
tumor is large enough and is in a position so that it causes displacement or 
deformation of the duct system as a whole, its presence may be evident, but 
the characteristic deformation is lacking and the entire gland is pushed to one 
side by it. 

Swellings of the salivary glands due to Mickulicz’s disease or to involve- 
ment by sarcoid have not shown recognizable abnormalities which ean be 
demonstrated by sialography. 


wexgee 


* 





_. Fiz. 14.—Parotid sialogram, lateral view, sialoangiectasis in a patient who has a history 
of bilateral chronic swelling of the pdrotid glands over many years. Note the multiple round- 
ed globules of opaque oil distributed throughout the gland substance. 


The most striking sialographic change from normal is produced in those 
patients in whom the swelling is due to inflammatory disease within the parotid 
gland; more than 90 per cent of such patients exhibit an abnormal sialogram. 
In chronic infection of the salivary glands, the findings are somewhat reminis- 
cent of what is seen in bronchiectasis of the lung. The parotid duct becomes 
irregular and enlarged in caliber, the branches tortuous and dilated, and minor 
arborizations are greatly widened, uneven, and terminate in small abscesslike 
vavities. (Figs. 14, 15, 16, 17, 18, 19, 20, and 21.) Swinburne’ termed this 
‘‘sialoangiectasis.’’ Patients with this condition present recurrent bouts of 
swelling and some persistent chronic enlargement of the parotid gland. There 
may or may not be a purulent discharge; often a flaky material may be milked 
from the duct. In some instances the duct system itself may be quite well pre- 
served, but the gland substance peppered with small globular cavities so that 
the sialogram has the appearance of a leafless tree with many spheroid objects, 
ranging from 1 to 3 or 4 mm. in diameter, throughout itself and attached to 
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Fig. 15.—Parotid sialogram, lateral view, sialoansiectasis. The patient experienced swell- 
ings of the parotid gland of short duration. The multiple cavities are not distributed uniformly 
throughout the gland. 





‘ Fig. 16.—Parotid sialogram, lateral view, sialoangiectasis. Note, in addition to the mul- 
tiple cavities throughout the gland, the irregularity of the lumen of the duct which is still not 
particularly widened. 
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Fig. 18. 


Figs. 17 and 18.—Parotid sialograms, lateral and anteroposterior views, sialoangiectasis, 
showing extensive changes in the gland substance, it being entirely replaced by multiple 
rounded cavities. Stensen’s duct is straight, widened, and has very irregular walls. In this 
patient, chronic infection was the prominent feature. This appearance is reminiscent of what 
is seen in chronic bronchiectasis in the lung. 
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Fig. 19. 





Fig. 20. Fig. 21. 


Figs. 19, 20, and 21.—Parotid sialograms, lateral, vertical submental, and antero- 
posterior projections, showing the changes of sialoangiectasis which are confined to the intra- 
glandular portions of the duct. 
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Fig. 23. 


Figs. 22 and 23.—Parotid sialograms, anteroposterior and lateral views, parotid abscess. 
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its smaller branches (Fig. 14). This appearance presumably oceurs in the 
early phases of the disease when infection is minimal; when the process becomes 
chronic, widening of the ducts occurs, their walls become ragged in outline, and 
the smooth globules increase in size and coalesce (Figs. 17 and 18). Multiple 
abseesses within the gland, when they communicate with the duct system, appear 
on the roentgenogram as large, irregular cavities (Figs. 22 and 23). 

Strictures of the duct, causing chronic enlargement of the gland, may often 
be multiple, and the intervening duct may be widened causing the character- 
istic ‘‘sausage’’ appearance (Fig. 24). When the swelling is due to an obstruct- 
ing caleulus, such caleulus can be shown to lie within the duct (Fig. 25). The 
preliminary film is imperative here if an occasional stone is not to _be overlooked 


hecause of the obscuring opaque material. 
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Fig. 24.—Parotid sialogram, lateral view. Multiple strictures of Stensen’s duct producing 
characteristic “link sausage’ appearance. 
Other masses extrinsic to the salivary gland, such as tuberculous lymph 
nodes, extradental abscesses, metastases, branchial cysts, and the like, may often 
be identified as such by the demonstration of a normal salivary gland. 


Summary and Conclusions 
Sialography is of value as an aid in the diagnosis of swellings about the 
salivary glands; it is of greatest value when a given swelling, particularly in 
the parotid, is an inflammatory process or caused by obstruction of the duct by 
stricture or stone. 
The presence of a tumor within the gland may often be shown by sialog- 
raphy but not with the same frequency or certainty as ean an inflammatory 
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Fig. 25.—Submaxillary sialogram, lateral view, identifying opacity (upper arrow) as a 
calculus in the hilum of the submaxillary gland. 


process; the histologic nature of the tumor, if demonstrated, cannot be deter- 
mined with any degree of accuracy. Destruction of a gland by a malignant 
tumor ean occasionally be shown, but the constancy of this finding is not great 
enough to warrant its use in ruling out malignant disease. If the typical sialo- 
graphie appearance of an inflammatory process can be demonstrated, neoplasm 
as a cause of the swelling can be dismissed with reasonable certainty. 
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ESSENTIALS OF INHALATION ANESTHESIA 
M. Hite, FetpmMan, D.D.S., F.1.C.A.,* New York, N. Y. 


ppnow anesthesia in dental practice has its place along with local 
anesthesia as a vehicle for the elimination of sensation during the perform- 
ance of otherwise painful operative procedures. Because local anesthesia is 
resorted to more frequently, the average general practitioner develops greater 
facility in its use than he might with an inhalation anesthetic. Skill in the 
administration of an inhalation anesthetic comes only from very frequent use 
and cannot, admittedly, be acquired by the casual anesthetist, or the one 
who takes the apparatus out of the corner of the operating room when the 
patient ‘‘asks for gas.’’ The general practitioner, in whose behalf this brief 
presentation is made, must of necessity feel and show his enthusiasm in order 
that his patient will be promptly inspired with the confidence so essential 
to a happy experience. 

Now you may ask, ‘‘How may familiarity with this type of service be 
acquired in a general practice in which there may really be too infrequent 
an indication for its use?’’ There are two suggestions I wish to make. The 
first is to avail yourselves of the facilities of your clinic here at the Unity 
Hospital. The second is to find occasion for administering an inhalation 
anesthetic for operative dentistry, even though you carry your patient only 
as deep as the first stage of primary loss of sensation. This is the stage known 
as analgesia. You will not have an easy road to travel. The difficulties at- 
tending the administration of inhalation anesthesia are far greater than with 
local anesthesia, and you may, as so many have before you, become discour- 
aged and relegate the anesthesia apparatus to the forgotten corner of the 
operating room or the dusty attic. But if, on the other hand, you are the 
type of general practitioner who considers the surmounting of a difficulty as 
a challenge, then you will find that by persistence you will gradually enlarge 
upon the range of service to your patients. Adding inhalation anesthesia 
service to your practice widens your field of usefulness to your patients. Sug- 
gesting inhalation anesthesia service to your patient by proper reference to 
the office of a specialist where such service is offered is definitely advisable 
under conditions which make local anesthesia the less desirable agent. In 
any event, I consider it most reprehensible practice to attempt to dissuade a 
patient from inhalation anesthesia preference by deriding this valuable 
method. It is a form of disservice that lowers the standing of the profession 
and the professional man in the eyes of the laity. I am firmly of the opinion 
that where a choice of anesthetic is possible and feasible, the desires of the 

Read at meeting of Unity Hospital Dental Staff, Brooklyn, N. Y., Nov. 3, 1947. 

Yor eee Dental Department, Lincoln Hospital, Department of Hospitals, City of New 
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patient should be granted. Some operators prefer to do their work with the 
patient under local anesthesia; others prefer inhalation anesthesia. This is all 
well and good, but we have no moral or scientific basis for casting aspersions 
on those who prefer inhalation anesthesia. The incidence of this latter state 
of mind is all too frequent in my experience. Good and bad surgery do not 
necessarily follow one or the other type of anesthesia. Carelessness in 
technique is as possible with local anesthesia as it is with an inhalation anes- 
thetic. I do want to emphasize my belief, however, that one need not ‘‘rush’”’ 
in order to complete surgery under general anesthesia. Rapid surgical ma- 
nipulations which come with much experience are not to be confused with 
mere ‘‘rushing’’ where the operator seems to fear the onset of something 
dreadful impending. Those who sometimes observe a rapid operator seem to 
be deceived into feeling that efficiency and thoroughness are being sacrificed 
for speed. At the same time, I do wish to make the point that I have before 
me always the goal of a maximum of anesthesia with the minimum use of the 
anesthetic. A minimum of anesthetic reduces morbidity and certainly lessens 
the possibility of various complications associated with technical errors or 
oversight during surgery. 

So much for the consideration of inhalation anesthesia from the academic 
angle. Let us take up some aspects of its administration in actual practice. 
If I seem to pass too lightly over some phases that appear important to you, 
it is simply because in a paper such as this I can stress enly a few of the 
essentials. 

Selection of Patients 


Choice of patients for inhalation anesthesia is one element I consider im- 
portant to discuss. To whom are we to deny the benefits of this vehicle for 
pain control? My answer, oddly enough, is, ‘‘To practically nobody.’’ Such 
a statement seems, perhaps, facetious. There will be those who will challenge 
this position. But I speak from personal experience and daily practice. You 
may well ask if I would recommend inhalation anesthesia to be administered 
by the average general practitioner in whose interest this paper is prepared. 
I still answer in the affirmative, providing the operator enjoys experience that 
gives him confidence. When I say that inhalation anesthesia may be adminis- 
tered to practically everybody who comes to the office, I mean not to exclude 
the aged, certain cardiaes, the diabetic, the hypertensive, the obese, the 
hyperthyroid, the athletic, the alcoholic, the smoker, and the pregnant. If 
you want to look for an ‘‘out’’ you can always find one. If you are anxious 
to serve your patient’s needs and desires, you will find an almost universal 
availability of the benefits of inhalation anesthesia. 

Speaking briefly of the contraindications of inhalation anesthesia, I would 
like to caution you against administering this type of anesthetic to the fol- 
lowing: One who has serious nasal obstruction; one who has a heavy chest 
cold with prolific mucous secretion; one who, by reason of asthma, has an 
equally prolific secretion of mucus in the throat area; patients with food in 
their stomachs; a cardiae with decompensation, evidenced by swollen ankles. 
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cyanotic lips, shortness of breath, a history of frequent and severe symptoms 
of angina pectoris; and, finally, the all-important prohibition that eliminates 
the patient with swelling in the floor of the mouth, which causes respiratory 
embarassment in the throat area. This type of patient is best hospitalized in 
order to be better prepared for serious emergencies. 

The question uppermost in a patient’s thoughts is, ‘‘Do you think my 
heart is strong enough to take this anesthetic?’” I might add that perhaps 
this thought is equally present in the mind of the anesthetist. We might 
spend the entire evening discussing this factor alone. It is the most im- 
portant consideration in a discussion of anesthesia. Perhaps I can, in these 
limited words, help to disabuse your minds a bit of thoughts which may have 
a tendeney to inhibit your attitude toward administering inhalation anesthesia 
for the known eardiae patient. 

In the first place, let me say that I would much rather administer inhala- 
tion anesthesia to a eardiae patient who wants to be anesthetized than to the 
healthy patient, who, by his challenge, may physically and physiologically 
bring grief to yourself and himself by resisting anesthesia. Remember that 
fear may be the cause of a fatal issue by reason of excessive secretion of 
adrenalin into the blood stream. 

At the Mayo Clinie, Dr. Lundy’s staff administers inhalation anesthesia 
even to those who have mitral stenosis, and you must realize that the anes- 
thesia period is far more extended than that required for dental office surgery. 
I mention this here in order to bring out the importance of a rich oxygen 
supply with your anesthetic. ‘‘If the surgeon and the anesthetist observe 
that the patient’s blood is blue,’’ said Dr. Lundy, ‘‘they can be sure that the 
anesthetic agent in use is not being applied so as to afford safety as well as 
anesthesia. ’’ 

My attitude toward administering an inhalation anesthetic to a cardiac 
patient is that of proceeding with the delivery of the anesthetic gases and the 
oxygen in such a manner as if every patient before me were actually handi- 
capped with a cardiae disability. Since many ecardiae ailments may be dis- 
covered only by the aid of instrument examination, and since their discovery 
would not inhibit my administering an inhalation anesthetic, I find that, by 
delivering my gases at atmospheric pressure and with a rich oxygen quotient, 
I can handle such handicapped individuals with complete satisfaction and 
uneventful recovery. 

Oxygenations 


Oxygen is needed during every stage of anesthesia in amounts necessary 
to support metabolism. This much we must all admit. I cannot agree with 
those who believe in adding to their anesthetic mixture only the minimal 
amount of oxygen necessary to life. Nor can I agree with the wisdom of a 
technique which restricts markedly the quotient of oxygen during the induc- 
tion period. My procedure affords the patient not only the full atmospheric 
20 per cent required for normal metabolism, but I go further than this 
minimum. I have been administering 50 per cent oxygen to all my patients 
on the theory that an excess of oxygen makes breathing easier for the 
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handicapped patient as well as for the normal individual. And since we do 
not stop to examine the heart prior to administering the anesthetic, the 
introduction of the element of a rich oxygen mixture satisfies the needs of 
every type of patient who may come to us for this service. May I quote 
again from Lundy’s book, Clinical Anesthesia: ‘‘Preferably, one should attempt 


“to approach, for ordinary adults, an oxygen content of nearly twenty per cent 


or more in the mixture. ... The use of oxygen as high as 100 per cent in my 
experience has not been deleterious over a period of hours.’’ I quote this opinion 
at this time to substantiate the soundness of my position and in refutation of 
those enthusiasts of restricted oxygen anesthesias who decry the need or value of 
higher than atmospheric levels of oxygen. 

Barach in his book, Inhalation Therapy, wrote: ‘‘The physiologic basis for 
the therapeutic use of oxygen was put on a more solid basis by the demonstration 
that the pressure of oxygen in the arterial blood might be critically diminished 
and by studies which revealed that the inhalation of oxygen-enriched atmospheres 
containing 40 to 60 per cent oxygen raised the oxygen saturation of arterial 
blood to or near normal value in patients with pneumonia and cardiac insuffi- 
ciency. ... Recent studies on the dosage of oxygen therapy have a direct bearing 
on current medical practice. In order to raise the concentration of oxygen in 
the arterial blood to a level near that of the normal, the percentage of oxygen 
generally required has been found to be 50 per cent.’’ 

Schreiber, in a paper, ‘‘Cerebral Anoxia and Anesthesia,’’ read before the 
American Society of Anesthetists at Toledo, Ohio, May 4, 1939, said: ‘‘A ten 
per cent to six per cent oxygen pressure in the inspired air is equivalent to the 
atmosphere at an altitude of 24,000 to 35,000 feet, at which height a person is 
unconscious due to the cerebral anoxia. It is, therefore, evident that asphyxia 
in itself is an effective, although not very safe, anesthetic agent in common use.”’ 

Arrowwood of the Massachusetts General Hospital has declared: ‘‘It is my 
opinion that it is safer to supplement nitrous oxide with ethylene, vinethene, or 
even ethyl ether than to restrict the oxygen percentage below 20 per cent in 
the diseased and elderly, or below 15 per cent on normal patients.’’ 

In a monograph dealing with asphyxia, published by Dr. Schreiber, Dr. 
McClure, Dr. Harman, Dr. Schnedorf, and Dr. Schelling, a group of Detroit 
fellow workers, the opinion is stated: ‘‘The recent work of Courville on 
‘Asphyxia as a consequence of Nitrous Oxide Anesthesia,’ and the pathogenesis 
of cerebral necrosis resulting from the same, have served to concentrate interest 
and increase knowledge of the whole field of asphyxia or anoxia in which the 
physiologists led by Yandell Henderson, Bancroft, and others have been pioneer- 
ing for years. The anesthesiologists, Schmidt, Shaw, Steel and Lamb, Seevers 
and Waters and others, have probably followed the physiologists closely as 
evidenced by their more recent contributions.”’ 


Now, why have I quoted these clinicians? Are we to go on administering 
our gases with restricted oxygen levels because we have always done it, and 
because statistics are read off to show how many thousands of administrations 
are given with no apparent ill effects? I think we owe it to society, which 
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entrusts us with the privilege of serving it, to take heed of the warnings against 
a technique which may endanger not alone the life but the personality of the 
patient, and there are no available statistics on the latter question. How many 
patients leave the dental office with some permanent cerebral damage we will 
never know. It is our duty to eliminate the possible dangers that may lead 
to asphyxia. 

I want to caution you against permitting a patient at any time to show 
signs of eyanosis. Such a state evidenced by a change in the color of the skin 
and the blood indicates an oxygen lack and, even in healthy subjects, signifies 
an immediate extra load on the heart. Of course, we are well aware of the 
fact that anemic patients will not show the effects of oxygen lack as readily as 
the robust normal individual, but that is no reason for ignoring the presence 
of eyanosis when it does make itself evident. There are some who will tell you 
that eyanosis, and I quote, ‘‘. . . is the least dependable sign in anesthesia.*’ 
If you wish to avoid getting into heart breaking difficulties, avoid cyanosis as you 
would a plague! ‘‘Add something to your nitrous oxide-oxygen so that you will 
not have the patient cyanosed at any time,’’ said Dr. James T. Gwathmey 
many times at our society meetings. ‘‘If we continue to rely upon nitrous 
oxide and oxygen alone,’’ he would repeat, ‘‘we will continue to have an occa- 
sional death.’’ 


Preoperative Medication 


Let me caution you against too ready prescription of preliminary medication 
in office practice. I do not feel that we need make use of routine sedation in 
the light of my own experience with and without such therapy. In a general 
practice it is an unnecessary complication to your anesthesia routine. Since 
the practice of premedication aims to reduce metabolism, the widespread use 
of the barbiturates in dental offices may be said to be of negligible value unless 
given in heavy doses, which, of course, is not the ease. While some barbiturates 
may be eliminated from the system within an hour or so, records show that in 
some instances these preanesthetic agents have retained their potency for twelve 
hours. I would feel that a patient badly in need of sedation should be hos- 
pitalized. I find that ethylene and vinethene seem to fill the need for the 
sedation that is otherwise sought in drugs. 


Induction of Anesthesia 


I have already mentioned the delivery of anesthetic gases under a pressure 
in excess of the atmospherie fifteen pounds. The fallacy seems to perpetuate 
itself that it is necessary to increase the pressure of gas flow from two to five 
pounds. Certainly, breathing should not be made an effort. We should aim 
to simulate the conditions of normal respiration, which is automatic and regular. 
Observant patients have been able to note the difference between the two experi- 
ences, feeling in one ease a sense of pressure against the chest when receiving 
gases under forced delivery. Dr. Gwathmey was, throughout his whole life, a 
staunch advocate of low-pressure anesthesia. It is my considered opinion that 
nausea and the excitement stage are brought on in large measure by delivery 
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of gases in excess of normal atmospheric pressures at sea level. The discomfort 
felt by the patient in the early stages of induction certainly is a factor in 
oceasioning a so-called excitement stage. I would caution you against disregard- 
ing these symptoms of discomfort. It would be wiser to remove the mask and 
find out what is disturbing the patient than to pounce upon your resistant 
patient in the mistaken feeling that the ‘‘excitement stage’’ has arrived. If 
your patient is actually entering into an excitement stage or stage of delirium 
due to a disturbing subconscious activity, you may be sure it will not be before 
one-half to one full minute of induction. The period I refer to as being brought 
on by a feeling of discomfort or noncooperation is not to be confused with 
‘excitement stage.’’ I can tell you frankly that, given a cooperative individual 
and with the anesthetic gases being delivered at normal atmospheric pressure, 
there is no sense of suffocation, no sense of discomfort, and, hence, no excitement 
stage. The only patients who show disturbing body movements are those who 
have had troubles at home. Here we subdue the conscious and release the 
subeonscious mind, which then may give rise to a battle. But these cases are 
relatively rare, and I have found that they have occurred even when I was 
premedicating my patients. And I want again to emphasize my feeling that it 
is wiser to discontinue induction of the anesthetic the moment your patient 
shows a violent aversion to going on. To do otherwise is to court disappointment. 
You may even succeed in bringing your patient into the unconscious state, but 
what have you gained? Your patient is asleep, but curled up in a sitting 
erouch, and you may proceed with your surgery under a serious handicap that 
more often than not spells an incomplete operation, however minor. 


Emergency Measures 
A word about emergency oxygen. If your oxygen is supplied in sufficient 
quantity throughout the entire anesthetic induction and the maintenance of 
anesthesia (and please remember, I never cut off its flow), you will never feel 
the need for the use of emergency oxygen. If you do not flirt with the asphyxial 
state, you wi:' not run into difficulties on that score. The only difficulties you 
may encounter would be those induced by errors in surgical technique, especially 
incidents associated with improper attention to aspiration of mucus and blood 
and the neglect properly to curtain off the throat. Do not pack the throat. 
‘*Packing’’ is a misnomer. Many years ago, I suggested the use of the term, 
‘throat curtain.’’ A pack will keep blood out of the oropharynx, but it also 
interferes with the flow of gases from the nasal passages down to the trachea. 
All you need is to curtain off the area of surgery, and the curtain need go no 
further back than the region being operated upon. If the area is in the incisor 
region, for example, the gauze or the towel end may be held. directly behind 
the tooth area. 
Anesthesia Accessories 


It has been my experience to learn that patients feel more comfortable when 
a large face inhaler is applied to cover nose and mouth than when a nasal 
inhaler is adjusted at the start of induction. I find a two-way valve valuable 
for the purpose. The patient is induced with the large face mask, and when the 














ESSENTIALS OF INHALATION ANESTHESIA 


operative stage has arrived a change is made to the nasal inhaler. Such a pro- 
cedure must help to eut down on the incidence of early excitement, if my own 
experience of years ago compared with today’s routine is a criterion. 

Mouth props are an essential factor in suecessful inhalation anesthesia. 
Only under very exceptional conditions do I proceed without placement of a 
prop. Where a patient’s teeth are loose and closure against the prop may cause 
damage, it is best to avoid its use, but one must be very cautious in the handling 
of such a patient. An extremely light stage of anesthesia is indicated in order to 
avoid rigidity of the jaws closing down to prevent your surgical procedure. The 
assistant must hold a large gauze sponge at the angle of the mouth, and the 
patient must be instructed to keep the mouth open during the induction. If you 
are lucky, the mouth stays open. 

When teeth are to be removed from right and left sides of the mouth, 
do not remove the prop before you have introduced another prop on the opposite 
side. Failure to do this often leads to much anesthetie difficulty. 


Anesthesia for Children 


Anesthesia for children is the final topic I wish to speak of. When we 
read the literature dealing with anesthesia for children, we frequently see the 
thought expressed that nitrous oxide is the ideal agent for them. As a practical 
proposition, there is altogether too much difficulty for the operator and his 
staff. Children as a rule do not allow you to introduce a mouth prop. Of 
what avail is it to anesthetize them and then find the jaws locked? Nitrous oxide 
causes muscular rigidity. I find other procedures far more satisfactory. The 
ether mask and a bottle of ethyl chloride or vinethene complete the anesthetic 
armamentarium for children, when one or two teeth are to be removed. If the 
case requires a more prolonged anesthetic period, I follow up the induction 
with the application of the nasal inhaler for a leisurely procedure. ‘‘Rushing’’ 
is too often the procedure with children; it may be avoided by the orderly 
sequence recommended. As to the question of a mouth prop for the child, if 
you have a cooperative youngster, adjust your prop as usual. If you find this 
is out of the question, apply your ether mask and start dropping your ethyl 
chloride or the vinethene. As the child cries out, insert a large gauze sponge 
at the angle of the mouth so there will be some slight opening for the forceps 
when you start your work. However, should even this gauze sponge be rejected, 
you will find little difficulty opening the mouth at the onset of anesthesia since 
there is less rigidity accompanying ethyl] chloride and vinethene than nitrous 
oxide. 
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EOSINOPHILIC GRANULOMA OF BONE 


Case Report of Eosinophilic Granuloma of Mouth (Jaws, Gums, and Palate) 
With Simultaneous Fistula in Ano 


JosepH Scurorr, M.D., D.D.S., New York, N. Y. 


URING the past five years I have had the opportunity of observing a patient 

with destructive lesions of the jaws who at the same time had a soft tissue 
lesion, ‘‘fistula in ano.’’ This case exhibits features that seem to show certain 
transitive phases between eosinophilic granuloma of bone and Letterer-Siwe 
disease. The histologic picture of both lesions showed eosinophilic infiltration 
in the tissue. The thought that this case may shed some light upon this in- 
triguing condition warrants its publication. 

Case Report.—J. D., aged 31, was first seen in the Ora) Surgery Clinic of 
Columbia University in 1942. He had just returned from Newfoundland. 

The history given was that he had been working as a civilian at a naval 
base during the past year. His first symptoms were experienced about ten 
months previously, when he noticed an unpleasant taste in his mouth coming 
from the lower right third molar tooth. Soon after, he noticed some blood in 
his mouth. His dentist diagnosed it as a cyst of the jaw and operated upon him. 

Several months later a similar trouble developed in the left mandible. 
Examination (roentgenologic) revealed a destructive lesion which was diagnosed 
as a cyst. He was advised to return to the mainland and secure the service of 
an oral surgeon. Roentgenologic examination of the skull, pelvis, and long 
bones at the time revealed no other lesions. 

On further questioning, the patient mentioned that before leaving New 
York for Newfoundland he had been examined by a physician and had been 
told that he had ‘‘some pimples’’ in the region of his lower right third molar 
tooth. He also admitted to previous unpleasant taste in his mouth, and that 
his bowels had been constipated with occasional blood in his stools before going 
to Newfoundland. 

Physical Examination.—X-ray examination of the left mandible showed a 
large destructive lesion involving the ramus of the mandible. The x-ray of the 
right mandible (Fig. 1) showed complete healing of the previous site of his 
first operation for a ‘‘eyst.’’ 

Oral Examination.—Clinical examination of the mouth appeared normal 
with the exception that in the region of the lower right premolar region the 
buecal mucous membrane had the markings of a slightly irregular, elliptical, 
healed lesion. The teeth were firm. 





_ i ag the Department of Oral Surgery, College of Physicians and Surgeons, Columbia 
niversity. 
Received for publication Jan. 10, 1948. 
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Microscopic Examination—Some tissue from this region was removed for examination 
on Nov. 20, 1942. ‘‘This fragment of tissue is covered by a layer of stratified squamous 
epithelium, showing an irregular thickening and keratinization. The epithelial cells, however, 
are well oriented, and the basement membrane is intact. There is an area of ulceration at 
one border. This is associated with some necrosis and an intense infiltration in the base of 
the ulcer and throughout the connective tissue of the whole specimen by polymorphonuclear 
leucocytes, histiocytes, plasma cells, and lymphocytes.’’ 

The x-ray appearance of the left ramus was not typical of the usual cyst but was more 
suggestive of an adamantinoma. At operation, a grayish-white, fibrous mass of soft tissue 
was easily stripped from the bone. 

i) 
| 





Fig. 1.—X-ray of left mandible taken November, 1942, showing large destructive lesion involving 
the ramus of the mandible. 

Microscopic Examination.—Dec. 2, 1942. ‘‘The tissue has a base of dense fibrous 
tissue with a few bony trabeculae. The fibrous tissue is heavily infiltrated by lymphocytes 
and histiocytes. A large part of the specimen is composed of granulation tissue which con- 
tains, as well, numerous polymorphonuclear leucocytes and plasma cells, and, in several frag- 
ments, there are areas of frank necrosis. Several portions are partially covered by an irreg- 
ularly thickened layer of stratified squamous epithelium, but the cells of this layer are orderly, 
and the basement is intact.’’ 

Since clinically there was no suggestion of a chronic osteomyelitis, the patient was 
referred to the medical department for a work-up and x-rays of the skeletal bones. 


The medical findings aside from the oral lesions were essentially negative 
except for a history that his bowels were constipated with blood in the stool one 
year before on several occasions, and that a lump appeared near the anus, 
followed by an ulcer. 

Blood pressure : 140/70; pulse: 96; Kline test: negative. 

Blood count, Feb. 4, 1943: RBC, 4,620,000; WBC, 9,000; adult neutrophiles, 
35 per cent; immature neutrophiles, 15 per cent; lymphocytes, 42 per cent; 
monocytes, 8; eosinophiles, 1; Basophiles, 1. 
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Blood Count: March 17, 1943: WBC, 9,200; Polymorphonuclears, 68; 
Lymphocytes, 24; Eosinophiles, 4; Basophiles, 1. 

Blood Chemistry: Serum, 2.2 Bodansky Units; Serum Calcium, 9.5 mg.- 
12.0 mg.; Inorganic phosphorus, 3.5 mg.; Urea nitrogen, 12.0 mg.; Bilirubin, 
negative; Urine, negative. 

X-ray examination of the jaws, long bones, skull, and pelvis on March 10, 
1943, showed no abnormal findings aside from the lesion in the mandible. 

Rectal examination revealed three fistulas in ano. 

During this time, the patient returned to the Department of Oral Surgery 
for treatment. It was noticed that the gingiva around the left premolar teeth 
was inflamed and congested and had separated away. This seemed to be part 
of the destructive process which was noted in the region of the cyst. 


Microscopic Examination.—Some of the gingiva tissue was removed for examination on 
Jan. 21, 1943. ‘‘Sections show that the gingiva is infiltrated by an enormous number of 
lymphocytes, mononuclear phagocytes, and a very considerable number of eosinophilic poly- 
morphonuclear leucocytes. The large mononuclear phagocytes show frequent mitosis, and 
they are present in such great numbers that the possibility of tumor has to be investigated. 
Careful examination of these cells, however, shows that they do not have large nucleoli nor 
do they show other characteristics of malignancy, and I therefore believe that they are entirely 
a manifestation of the irritation, whatever it may be, which has excited the formation of the 
granuloma. The Gram stain shows the presence of few cocci. These have, strangely enough, 
been phagocyted by the mononuclear cells. They are arranged in clusters like staphylococci. 
They are present in a very considerable number of cells. (Note: I do not have any explana- 
tion of this peculiar phenomenon.’’) 


Diagnosis —Granuloma of gingiva of mandible. 
The patient was admitted to the hospital on April 9, 1943, and was operated 
upon for fistula in ano (first operation). 


Microscopic Examination.—April 9, 1943. ‘‘Several fragments were covered by thick- 
ened epidermis. All the fragments contained a portion of the wall of the sinus tract or 
abscess cavity which is lined by a thick layer of granulomatous reaction. This is made up 
largely of compact masses of histiocytes with a lesser number of plasma cells. There are 
relatively few polymorphonuclear leucocytes. There is little ingrowth of young blood vessels 
and little fibroblastic reaction. Rare foci of necrosis with eosinophilic debris, polymorpho- 
nuclear leucocytes, and occasional giant cells of foreign body type are encountered. Nothing 
can be interpreted as evidence of tuberculosis.’’ 


The patient was treated and observed in the Medical Department for his 
rectal condition which failed to heal. He was readmitted for a second operation 
for the fistula in ano. 

Microscopic Examination.—Oct. 30, 1943. ‘‘Sections show normal stratified squamous 
epithelium extending up to the margin of the ulcerated area, Here the epithelium becomes 
thickened. The ulcer is filled with a very peculiar granulation tissue, in which a few blood 
vessels can be seen. The striking feature is the large number of peculiar large round cells 
lying in the granulation lesion extending down to dense fibrous connective tissue. There are 
a few areas which show necrosis. The Giemsa stains reveal many rod granules, especially in 
polymorphonuclear leucocytes. The Gram stain appears negative. 


Diagnosis.—‘‘ Undiagnosed ulcer of anus. 

Note.—‘‘ We have been very much puzzled by the presence in the granulomatous tissue 
of the ulcerated lesion of solid masses of large mononuclear phagocytic cells which are present 
in such numbers that they suggest a neoplasm. After long and careful study, we have come 
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to the conclusion that there is no neoplasm, but the cause and nature of the ulcer remains 
completely obscure. The cells are not ameboid, they do not show any histoplasm, and Gram 
and Giemsa stains were of no assistance. I have not encountered any reaction quite like it, 
and I feel it must be something strange and unusual which has caused the ulceration, but do 
not think we can tell what it is by histologic examination. If the Frei test has not been 
done, it should be.’’ 

The Frei test determination was negative. 

The patient remained under observation and treatment in minor surgery 
during 1943 and the early part of 1944. 

When next seen in the Department of Oral Surgery in 1944, the patient 
presented with an ulceration of the gingiva in the upper left region, between 
the first and second molar teeth. The gingiva seemed to be undergoing necrosis 
similar to the ulceration noted between the first and second lower left premolar 
teeth. 

The patient in the meantime had re-entered the armed service where his 
symptoms of bleeding from the rectum had recurred. He returned to New 
York in 1945, and was readmitted to the hospital for a third operation for 
fistula in ano. 








Fig. 2.—Hyperplastic lesion of the palate (left side). 


Microscopic Examination.—April 16, 1945. ‘‘The tract is lined by granulation tissue 
which contains enormous numbers of large cells with eosinophilic cytoplasm and lobated on 
kidney-shaped nuclei with areas cf what probably are large monocytes. There is also moderate 
infiltration with lymphocytes, and there are necrotic foci with infiltration with polymorpho- 
nuclear leucocytes. Here and there some multinucleated giant cells of foreign body type 
ean be seen,’’ 

When seen again in the Department of Oral Surgery on May 8, 1945, the 
patient presented a large hyperplastic soft tissue lesion on the palate (Fig. 2), 
in the region of the upper left molar teeth. The first and second molar teeth 
were loose. Smears and cultures were taken of the region for study. 
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X-ray examination of the teeth in May, 1945, showed dissolution of alveolar 
bone in the upper left central and lateral incisor regions and in the upper left 
molar, lower left premolar, and first molar areas (Fig. 3). 


Bacteriologic Report.—‘‘Ziehl-Neelson stain showed no acid-fast bacilli. 
Gram stain showed moderate number of gram-positive cocci, some Gram and 
filamentous microorganisms. No yeast cells or mycelium was observed. The 
organisms were similar to that of the normal mouth. 





Fig. 3.—X-ray of the left mandible taken in April. 1945, showing the ramus completely healed, 
but the region of the premolar affected by the process. 


Culture Examination.—‘Blood agar showed gram-positive cocci belonging 
to the Viridans group, and large gram-positive (?) coeei developed on this 
medium. No fungi grew during a ten-day incubation period on Henny agar.”’ 

On July 5, 1945, some of the hyperplastic tissue was removed for examina- 
tion, At this time, enormous amounts of eosinophilic leucocytes were seen in 
the tissue, and the diagnosis of eosinophilic granuloma of the bone was made. 

In the interim between the bacteriologic examination and the biopsy report, 
approximately a two-month period, the hyperplastic soft tissue lesion on the 
palate had resolved without any treatment, the only remaining evidence being 
the markings on the periphery similar to those seen on the mucous membrane 
of the right buceal parietes. (See pathologie report of Nov. 20, 1942.) 

On Nov. 1, 1945, the lower left premolar and first molar teeth were removed, 
together with some of the granulation tissue. 

Microscopic Examination.—Dec. 18, 1945. ‘‘Sections taken from the granular tissue 
attached to the roots of the tooth show that it is made up of granulation and fibrous tissue 
extensively infiltrated by lymphocytes, plasma cells, mononuclear leucocytes, and eosinophilic 
(?) polymorphonuclear leucocytes. 
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‘*Sections from specimen 2 also show pieces of granulation and fibrous tissue extensively 
infiltrated by round inflammatory cells and polymorphonuclear eosinophilic (?) leucocytes. 
Part of the surface is covered by stratified squamous-cell epithelium from the mucosa of the 
oral cavity. 

Diagnosis.—‘‘ Eosinophilic granuloma (?) of mandible. 

Note.—‘‘The present biopsy shows much the same changes as the preceding ones. It 
is a granulomatous process which is characterized by the presence of many groups of rounded 
phagocytes and vacuolated cytoplasm and, in places, by intermingled eosinophilic leucocytes. 
Elsewhere there are great numbers of lymphocytes and other inflammatory cells of a more 
banal type. The picture is strongly suggestive of eosinophilic granuloma, and that seems a 
quite probable diagnosis. ’’ 

The patient was operated upon again for his fistula in ano (fourth opera- 
tion). 

Microscopic Examination.—Dec. 6, 1945. ‘Sections show some of oral skin and mucosa. 
Both are infiltrated by large numbers of inflammatory cells including both neutrophilic and 
eosinophilic leucocytes and many mononuclear phagocytes. ’’ 

By January, 1946, the upper left first molar tooth which had become very 
loose was removed. 

The patient was referred to the radiotherapy department for treatment to 
the left jaws and rectal area. He received ten treatments of 200 r., four minutes 
each from April 18 to April 30, 1946. 

Clinical examination on Oct. 14, 1946, showed the mouth to be in good 
condition. The gingiva in the upper left lateral incisor and lower cuspid areas, 
which previously showed evidence of some inflammatory process, appeared 
normal. When seen again on March 6, 1947, the patient was in good physical 
health, free of any rectal or mouth complaints, and there was no evidence of 
further spreading of the destructive process. X-ray examination of the left 
upper central and lateral incisor regions showed the previous area of decalci- 
fication to have healed. 

Comment 


In 1936, the author’ described a case in which extensive destruction of the 
mandibles occurred in a young woman 23 years of age. The case was first 
diagnosed as a possible sarcoma but was finally diagnosed as Hand-Schiiller- 
Christian disease by Dr. Klemperer and Dr. Otoni at Mt. Sinai Hospital, New 
York City. 

The histologie picture was similar to that seen by them in other isolated 
eases of flat bones. Later, Otoni,? in 1940, in reviewing these cases called them 
‘Solitary Granuloma of Bone Simulating Primary Neoplasms,’’ Lichtenstein 
and Jaffe,® about the same time, named the lesion ‘‘ Eosinophilic Granuloma of 
Bone,’’ by which these eases are now commonly known. Eosinophilic granuloma 
of bone now has been accepted as a well-defined clinical entity with the patho- 
logie picture well established. Over sixty-five cases have been described in 
the literature. 

This disease seems to develop only in the skeleton, either in a single or 
several bones. Locally, there may be a swelling, tenderness, and pain, but some 
lesions are asymptomatic. Eosinophilic granulomatous reactions have been seen 
in other tissues besides bone, especially in the skin, lungs, and reticuloendothelial 
system. 
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Eosinophilic granuloma of bone is a more or less self-limited ostcolytie 
granulomatous process of unknown but possible infectious nature. Histologic 
examination in the early stage reveals a granulomatous process in which two 
types of cells, eosinophiles and histiocytes (reticulum cells), predominate. 

The eosinophiles usually are polymorphonuclear, but occasionally mono- 
nuclear eosinophiles are also present. The histiocytes are actively phagocytic 
and may contain cellular debris, finely divided lipid or hemosiderin. There 
are, in addition, a variable number of plasma cells, lymphocytes, and polymor- 
phonuclear leucocytes, and not infrequently, phagocytic multinuclear giant cells 
are found. There may be foci of necrosis and hemorrhage. Numerous capillaries 
are present. 

At a later stage, the number of eosinophiles is greatly reduced. They may 
even eventually be absent. Histiocytes are then most commonly found. They 
frequently are vacuolated and may assume the appearance of foam cells. In 
addition, there is an ingrowth of fibroblasts. The fibroblasts increase in number 
as the lesion ages, and gradually the granulomatous process is replaced by 
connective tissue. 

Faber* stressed that eosinophilic granuloma of bone, Letterer-Siwe disease, 
and Hand-Schiiller-Christian disease represent ‘‘variations in degree, stages of 
development, and localization of the same disease process.’’ These three diseases 
are regarded as forms of histiocytosis (reticuloendotheliosis). The concept that 
Hand-Schiiller-Christian disease is a primary disturbance of lipid metabolism 
(xanthomatosis) has been abandoned. The presence of cholesterol in this con- 
dition is regarded as a secondary infiltration. 

Frequently, there is an associated blood eosinophilia of 5 to 10 per cent. 
The lesion may heal through resolution, or be cured by roentgentherapy or 
surgical excision. 

Letterer-Siwe disease occurs in early infancy, with a widespread generalized 
histiocytosis in which the bone marrow, liver, spleen, lymph nodes, alimentary 
tract, thymus, and skin may be affected. The disease is invariably fatal in early 
infaney, but becomes more benign when the onset oceurs after the age of two. 
The accepted concept is that in early childhood the disease is chronie (Hand- 
Schiiller-Christian) and lipidization usually is pronounced, with few or no 
eosinophiles. In later childhood or in adulthood, the usual picture is that of 
eosinophilic granuloma. Transitional cases between these three forms of his- 
tioeytosis have been described by Engelbreth-Holm and his associates.® 

Letterer-Siwe disease and Hand-Schiiller-Christian disease affect the skin 
in addition to the bone and other organs in about one-third of the eases.2 On 
the other hand, cutaneous lesions have never been described in conjunction 
with eosinophilic granuloma of the bone. 

The Léffler syndrome occurs as a transient pulmonary eosinophilic infil- 
tration, often recurrent, accompanied with cough, mild fever, and symptoms 
of asthma. There is a mild leucocytosis with a blood eosinophilia of 10 to 50 
per cent and a high bone marrow eosinophilia. The disease is reputedly not 
fatal. Specifie allergic factors, such as ameba, intestinal worms, plants, and 
pollen have been suggested as causative agents.’ 
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Eosinophilic granuloma of the skin® has been recognized lately as a his- 
tologic entity, but as yet there is no uniformity as to the clinical appearance 
of the cutaneous lesions. About eleven cases have been described in the literature. 

Histologically, eosinophiles and histiocytes predominate, but polymorpho- 
nuclear leucoeytes, lymphoeytes, plasma cells, and fibroblasts are present in 
varying amounts. Only one case has been reported in which early and late 
lesions were examined and in which eosinophiles had almost entirely disappeared 
in the late lesion. 

Whether eosinophilic granuloma of the bone and eosinophilic granuloma 
of the skin are part of the same disease process is still a matter of speculation. 
The histologie picture of the two conditions is somewhat similar, but in eosino- 
philic granuloma of the bone, phagocytosis of cell fragments, lipid, and hemo- 
siderin by histiocytes is a prominent feature, and foam cells may occur, whereas 
in eosinophilic granuloma of the skin, prominent phagocytosis and foam cells 
have never been noted. 

Furthermore, lesions of eosinophilic granuloma of the bone tend to heal 
spontaneously, usually within one year, whereas in eosinophilic granuloma of 
the skin they tend to persist. 

Both types of eosinophilic granuloma may be classified as inflammatory 
histiocytosis. While eosinophilic granuloma of the bone can be connected with 
Letterer-Siwe disease and Hand-Schiiller-Christian disease mainly through 
tendency of histiocytes to phagocyte fat and to transform themselves into foam 
cells, no such connection is, so far, apparent for eosinophilic granuloma of the 
skin. 

It may, therefore, he concluded that although it is likely that the two dis- 
eases are related, final prcof is still lacking. 


Summary 


A young man of 31 years of age was observed during a period of five years 
with varying progressive stages of early and late lesions in the mouth (jaw- 
bones, gingiva, and palate) who at the same time had a persistent ‘‘fistula 
in ano.”’ 

The mouth lesions displayed histologically the features of eosinophilic 
granuloma of the bone, in the early and late phases. Healing took place follow- 
ing surgery and roentgentherapy to the jaw lesions; the palatal lesion resolved 
spontaneously. 

The fistula in ano also displayed histologically an eosinophilic granuloma- 
tous reaction with numerous mononuclear and giant-cell phagocytes. Healing 
took place after the fourth operation. 

The relationship of the progressive lesions of the jaw, palate, and anus to 
eosinophilic granuloma of bone is discussed, and the proposed inter-relationship 
of these entities with Letterer-Siwe and Hand-Schiiller-Christian disease is 
reviewed. 


The author is indebted to Dr. Arthur Purdy Stout of the Department of Surgical 
Pathology, College of Physicians and Surgeons, Columbia University, for the pathologie diag- 
nosis,.and to Dr. Henry Bartels of the Department of Dental Bacteriology, College of 
Physicians and Surgeons, Columbia University, for the bacteriologic cultures. 
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STOMATITIS FOLLOWING THE USE OF PENICILLIN TROCHES 
Tuomas J. Coox, D.D.S., Miami, Fa. 


ARRINGTON et al.,. in an excellent report, stated ‘‘Professor Fleming’s 

discovery that most of the common bacteria in the mouth are penicillin- 
sensitive seemed to promise a fruitful field for the application of penicillin to 
oral disease. The search for painless and more convenient methods for its 
therapeutic administration has resulted in clinical trials with various applica- 
tions including ointments, lozenges, solutions, powders for insufflation, aerosol 
solutions for inhalation, and tablets for ingestion. Treatment by all of these 
methods, while maintaining a sufficient concentration of penicillin at the site 
of the oral lesions for brief periods of time, involves intimate contact with the 
mucosal structures of the mouth. Cheilitis, stomatitis venenata, and glossitis 
are among the complications encountered with the more indiscriminate use of 
penicillin by mouth. As pointed out by Kleinfield, and corroborated by our 
experiences, the occurrence of ulcerative lesions in the mouth during the course 
of treatment with penicillin might lead the attending physician or dentist to 
inerease the amount given in the belief that a more adequate dosage was 
indicated. Such a procedure might have serious consequences. 

‘‘The recorded incidence, symptoms and types of allergic or toxie reactions 
associated with oral administration of penicillin have varied widely. Symptoms 
observed include soreness of the throat and tongue, extreme dryness of the lips, 
burning sensations throughout the mouth, impaired taste, sensitivity to hot 
foods, exfoliative lesions, and perléche-like fissures at the labial commissures. 
Wright and Rule? have stated that the severity of the reaction may vary with 
the salt used. They reported thirteen instances, or 9 per cent, of toxic reactions 
among 151 patients treated with sodium penicillin lozenges. The reactions which 
developed were mild, of short duration, and consisted of glossitis, papules on 
the tongue and soft palate, sore throat, slight nausea, as well as stomatitis. 
These symptoms persisted from one to six days, whereas, with calcium peni- 
cillin, the symptoms were more severe and persisted for as long as fifty-seven 
days. After the use of calcium salt in the lozenges, six reactions, or 16 per cent, 
occurred in thirty-eight patients treated. Goldman* reported a case in which 
cheilitis developed in a patient after use of a solution of sodium penicillin as 
a mouthwash. Goldman and Farrington‘ reported two cases of stomatitis and 
glossitis resulting from the oral administration of caleium penicillin tablets. 
They also have described their experiences in contact testing the buccal mucous 
membrane with penicillin.’’ Our own experiences in a small series of twenty- 
eight patients with various diseases of the skin or mucous membranes, selected 
for treatment with penicillin by mouth, resulted in four instances, or 14 per 
cent, of stomatitis or glossitis when lozenges or tablets of two commercial 
brands of calcium penicillin were used. 
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Case Report 


A female, aged 34 years, had dental treatment on Thursday, May 15. She 
began to use penicillin troches that evening, used them all day Friday and a 
little on Saturday morning. Her mouth became progressively sore, especially 
the lower lip and the tip of the tongue, and by Saturday she could take no 
solid food. This continued worse rather than better, and on Monday numerous 
grayish blisters appeared on the tongue. These were evenly spaced, and ranged 
in size in an even gradient from 1 mm. at the tip to 4 mm. toward the back 
of the tongue. <A patch test with a portion of one of the troches showed no 
reaction at twenty-four hours, but a wheal and flare at forty-eight hours. The 
only treatment attempted was gentian violet, which had no apparent effect. 
The soreness gradually cleared and was gone in about a week, but a few blisters 
at the back of the tongue were still to be seen July 2. 

This patient has a history of skin sensitivity to mercury, oxycyanide, and 
bichloride, to iodine, phenol, and cresol, and a nasal and conjunctival reaction 
to nose drops containing metaphen. 


Comment 
As the oral use of penicillin becomes more frequent and indiscriminate, as 
Farrington and his associates have pointed out. it becomes important that we 
as dentists appreciate the oral manifestations and different types of hyper- 
sensitivity or toxic reactions which may be encountered. At our meetings we 
ean report the oral manifestations that we have seen so that other practitioners 
may be aware of such reactions. 
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REHABILITATION OF PROGRESSIVE HEMIATROPHY OF 
THE FOREHEAD 


Rosert M. AprpLeMAN, D.D.S.,* AND FREDERICK M. Owens, JR., M.D.,** 
CuricaGco, Inn. 


ROGRESSIVE facial hemiatrophy, first described by Romberg in 1846, con- 

sists essentially of an atrophy which usually involves all the tissues of the 
face, the skin, the subeutaneous fat and connective tissue, the muscles, cartilage, 
and bone. It may be defined as a trophic disorder of uncertain etiology, charac- 
terized by progressive wasting of some or all the tissues of one side of the face 
and sometimes extending beyond these limits. The muscular atrophy is due 
to a disappearance not of the muscle fibers but of the fat and connective tissue 
of the muscle. The tongue and soft palate often suffer, and the cartilage of the 
nose frequently becomes atrophic. The cartilage of the ear, larynx, and tarsus 
is less often affected. 

The disease is a disorder of early life, usually developing during the second 
decade, and is progressive but self-limited. Among the predisposing causes, local 
trauma to the head, face, or neck appears to be important. It has sometimes 
been ascribed to local infections in the neighborhood of the jaw and pharynx, 
for example, an alveolar abscess, and its onset has followed the extraction of 
teeth. General infections have been held responsible, but their importance is 
difficult to assess, except in the case of pulmonary tuberculosis, which has been 
described too frequently for its association with facial hemiatrophy to be a 
coincidence. 

The immediate origin and development of facial hemiatrophy are unknown. 
Some workers have attributed it to a lesion of the trigeminal nerve. It is true 
that neuralgic pain is not an uncommon accompaniment of the process, and 
facial anesthesia has oceasionally been observed. Lesions of the trigeminal nerve, 
however, are common, whereas facial hemiatrophy is rare, and it is unlikely that 
the former is the cause of the latter. Wasting may begin at any point of the 
face, and may either remain limited to one region, so that it has been described 
as corresponding to one division of the trigeminal nerve, or may spread, either 
slowly or quickly, to the whole of one side of the face. The involvement, how- 
ever, remains confined to the area supplied by the trigeminal nerve. When the 
disorder is well developed, the patient’s appearance is striking, the affected side 
of the face being sunken, wrinkled, and presenting the appearance of old age, a 
marked contrast to the normal side. Muscular weakness is absent. Falling of 
the hair of the face and scalp on the affected side is quite common. Color 
deviations of the skin with smooth, white, glistening patches about the face, neck, 
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or ears may be present. The wasting may become arrested before the entire half 
of the face is involved, but there is no means of determining whether or not this 
will occur. The disorder causes no disability, yet there is no known treatment 
which will arrest the progress of the disease. The changes found are those of a 
trophic disorder, similar to scleroderma, and apparently originating from a 
lesion of the sympathetic nervous system. 

1. There is adequate evidence to suggest that cervical sympathectomy early 
in the disease may arrest the progress. 

2. Likewise, it is felt that novocain block of the semilunar ganglion early in 
the disease should be attempted in an effort to arrest the condition. 

Both reparative surgery and maxillofacial prosthesis have been used for 
centuries in the repair of defects due to disease or congenital deformity of the 
oral cavity, face, and head. As a result of the casualties of the two world wars, 
much progress in the methods of restoration has been made. Experience has 
confirmed the benefits of coordinating the activities of the surgeon and the pros- 
thodontist. By virtue of the nature of his training, the dentist is equipped to 
take impressions of deformities and construct replacements which will aid the 
surgeon in repairing such defects. Through close cooperation, desired harmoni- 
ous results may be obtained. 





Fig. L Fig. 2. 
Fig. 1.—Removal of scar tissue. Age, 13 years. 
Fig. 2.—Patient as he appeared prior to impression taking. Age, 22 years. 
Case Report.—H. H., a 22-year-old white male, first noted the deformity 
of his forehead at about the age of 8. The deformity consisted of a shallow, 
narrow depression extending along the left lateral aspect of the forehead, 














Fig. 4.—Patient following surgery with the appliance in place. 
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parallel to the midplane. Associated with this lesion was what appeared to be 
a sear in the middle of his forehead. The depressed area and the scar enlarged 
in proportion to the general growth of the patient. At about the age of 13, 
the sear tissue was removed with good cosmetic results. (Fig. 1.) 

At the age of 22, when skeletal growth had ceased, the patient was referred 
to the Zoller Dental Clinic for an impression of the bony deformity of the fore- 
head (Fig. 2). <A thin layer of hydrocolloid was painted over the entire area 
with a soft brush, care being taken to brush it out evenly so that no air bubbles 
were incorporated. After the initial layer had been spread, more material was 
added until a uniform thickness of about one-half inch covered the entire sur- 
face. Gauze pads which had previously been dipped in ice water were applied 
to the surface to chill thoroughly and set the material. At this point, strips of 
gauze were impregnated with plaster of Paris and placed across the mass com- 
pleting a plaster core over the entire area. When the plaster had set, the 
entire impression was removed in one piece and poured in artificial stone (Fig. 
3). An outline of the defect was drawn on the stone cast and a reproduction of 
the appliance constructed in baseplate wax. This pattern was transferred to the 
patient to check for symmetry and was processed in clear methyl methacrylate. 
The period of processing was extended over twelve hours at a temperature of 
165° F. to be certain that complete polymerization had taken place. 

The patient was admitted to surgery, and the old scar on the forehead was 
excised in an elliptical fashion. The incision was extended posteriorly into the 
hair-bearing portion of the scalp, and extended laterally above the ear, coming 
down to a point approximately two centimeters anterior to the tragus of the 
ear. The incision was extended through the galea. Hemostats were applied to 
the galea, and the flap was reflected anteriorly in a plane between the galea and 
the periosteum with sharp dissection. The plate was fitted to the skull and fixed 
into position with four tantalum screws, leaving the periosteum on the bone. 
Hemostasis was obtained with the use of cautery and bone wax. The scalp was 
turned back into place, and the wound closed in two layers with silk sutures. 
Recovery was uneventful, and the cosmetic results were those desired. (Fig. 4.) 


Conclusions 


Persons in need of facial prosthesis are found in every community. The 
restoration of lost or missing parts of the face and other parts of the human 
body gives promise of becoming an art of large proportions. Since practically 
all of the techniques involved, from impression taking on, are those best known 
to the dental art, this field logically belongs to the dentist. In cooperation with 
the surgeon, many people may be rehabilitated and returned to society and em- 
ployment through these aids. 
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CORRELATION OF TECHNIQUE AND PATIENT EVALUATION IN 
SUCCESSFUL NITROUS OXIDE-OXYGEN PRACTICE 


AntHony 8S. Mecca, D.D.S.,* New York, N. Y. 


Established Place of Nitrous Oxide 


OR ambulatory dentistry, our choice of general anesthesia is nitrous oxide- 

oxygen. It is the oldest and most popular inhalation anesthetic for office 
practice. Concerning its properties, it must be understood that nitrous oxide is 
a true anesthetic agent which depresses the central nervous system. Like 
nitrogen in air, nitrous oxide is inert, i.e., nothing happens to it when it enters 
the circulation; it goes out the same way it comes in. It is the only nontoxic 
drug used in anesthesia. However, nitrous oxide has one outstanding dis- 
advantage—it is not too potent. It has only 25 per cent of the potency of 
ether. If it were more potent, we would discard all other agents. Nevertheless, 
let us emphasize the fact that after years of experience with various anesthetic 
drugs, our recommendation for ambulatory dental practice is still nitrous oxide- 
oxygen. It is not an asphyxiant as is often heard, but is a true, useful anesthetic 
agent. It is not our purpose to extol or exaggerate the virtues of nitrous oxide- 
oxygen, but to give a true picture of its place in ambulatory dentistry. Until 
something more efficacious, both in safety and in performance, appears, nitrous 
oxide-oxygen will remain the inhalation anesthetic of choice. 


Selection of Ambulatory Patients 


The term ambulatory is used here to indicate the ability of the patient to 
walk out of the dental office in full control of his or her senses. We must guide 
ourselves in the selection of ambulatory patients for gas anesthesia by the 
evaluation of the patient, and the evaluation of the operative limitations. 


Evaluation of the Patient 


The subject of patient evaluation fer inhalation anesthesia is a terra 
incognita in our literature. Much emphasis has been placed upon type and 
variety of drugs, administration techniques, and related technical details, 
and not enough upon patient evaluations. We consider the latter the most 
important factor in effecting successful anesthesia, though we do not minimize 
the importance of appliances and anesthetic procedures. It is our opinion that 
successful anesthesia is possible from the sound scientific viewpoint only when 
the dentist has carefully studied and evaluated his patient with respect to his 
physical status. 
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There are two principles which must guide the dentist at all times in de- 
termining the physical status of the patient prior to, during, and after admin- 
istration. They are: 

1. Ability of the heart to compensate for any increased load brought 

upon it by various factors related:to anesthesia practice. 

2. The hazard of administering anesthesia to handicapped patients. 

Special emphasis should be laid on the careful study of the individual 
patient when there is the slightest suspicion that he may come in the class of 
the handicapped patient. It should never be assumed that the patient’s state- 
ments about his health, however optimistic, eliminate the possibility of a 
chronic impairment of vital function. For example, patients with diseases in- 
volving the respiratory system are common among those who do not consider 
themselves ill. These patients should be considered handicapped patients. An- 
other group of patients who require critical evaluation of physical status is 
composed of those who suffer from heart disease of valvular, coronary, or 
myocardial origin. It is the dentist’s ability to recognize these hazards, espe- 
cially in the handicapped patients, and the judgment and experience he may 
exercise to safeguard against them that places him in the category of the 
skilled practitioner in this special phase of dental practice. 


Operative Limitations 


Simple Cases.—The general practicing dental surgeon who has acquired 
a background of the principles of general anesthesia and has adequate prac- 
tical training should be able to handle the following simple operations: 


The extraction of loose pyorrheic teeth 

. Teeth with pericementitis 

Simple incision and drainage in acute alveolar abscess 
The extraction of deciduous teeth 

The extraction of supernumeraries 

The removal of teeth in line of fracture 

The excision of broken-down teeth 

. Changing of a dressing 

. Pulp chamber drainage 


$2 00 I OV GO DO 


It should be recognized, however, that any of these cases may become 
complicated for one reason or another and involve protracted anesthetic ad- 
ministration. Experience with such cases will guide the operator in time 
regarding his ability to cope with complicated conditions. A safe attitude for 
the general practitioner to take when anesthesia is unexpectedly prolonged 
may be found in McCarthy’s admonition, ‘‘Recovery time should equal the 
time of induced anesthesia.”’ 


Dietary Considerations 


The purpose in considering the patient’s diet is to prevent or, at least, 
limit retching, nausea, and vomiting. We discourage a starvation diet for two 
or three days prior to anesthesia because, when followed, retching, which 
is most distressing, may follow and may last from twenty-four to forty-eight 
hours. Not only is vomiting unpleasant for the patient and the doctor, but 
there is danger of aspiration of the vomitus into the lungs. The fact that the 
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patient has not eaten for twenty-four hours is no indication that the stomach 
is free of food. Because of the emotional state of the patient, food may re- 
main in the stomach undigested for more than twenty-four hours. 

When an operation is scheduled for the first thing in the morning, we 
would recommend a light meal the night before, consisting of a cup of broth, 
one slice of whole grain bread, two soft-boiled eggs or a small piece of broiled 
meat, a potato, one vegetable, coffee, tea, or milk. The patient abstains from 
breakfast. If the operation is to take place later in the day, we recommend a 
light repast four hours before anesthesia that consists of six or eight ounces 
of pulpless orange juice, a slice of whole grain bread, and a cup of coffee, tea, 
or a glass of milk with water, diluted in equal parts. When provision is made 
for proper dietary regimen, the patient is more quiescent and cooperative. 

Following anesthesia, the diet is largely a personal matter. If no food is 
taken after recovery from anesthesia for at least one to four hours, the 
chances of becoming sick are lessened materially. 


Technique of Administration 


At the start of induction, avoid controversial conversation, jangling of 
instruments, and unnecessary movements. Conversation should be simple, 
direct, and psychologically encouraging. 


Induction of Anesthesia 


It is important to bear in mind that neither unconsciousness nor asphyxia 
is anesthesia. Induction does not end until the onset of the surgical or 
normal plane of anesthesia. This implies that the first stage (loss of conscious- 
ness) and the second stage (excitement) have been superseded by the third 
stage, namely, loss of reflexes and pain. 

The induction period varies from thirty seconds to two minutes for the 
average normal individual and from two to five minutes or more for the 
difficult type of patient. It is wise not to be too hasty to start with the opera- 
tive procedure because induction cannot be rushed. The time element is in- 
dividual with each patient, and there is no set rule to observe except to watch 
the patient’s symptoms carefully. 

Since the third plane indicates a loss of reflexes, note the reaction of the 
patient to reflex stimulation by such simple devices as lip retraction, the 
beginning of an incision, the beginning of reflection of the mucoperiosteum, or 
the initial application of the forceps to a tooth. If there is an active or 
purposeful response to the foregoing stimuli, such as puckering of the lips, 
movement of the head to one side, flexion of the arms or legs, it is indicative 
that the patient is in the light stage, such as the excitement or second stage 
of anesthesia or the light plane of the third stage of anesthesia. An extra 
moment to saturate the subject’s blood further with nitrous oxide is usually 
sufficient to obtain the more profound narcosis, the normal plane of anesthesia 
desired. 








274 ANTHONY S. MECCA 


Signs of Anesthesia 


Having entered the normal plane of anesthesia, what are the signs that 
tell us that the induction period is at an end? 

Respiration.—There should be a smooth, easy, free interchange of gases 
which are continuous, uninterrupted, rhythmic, machinelike, and distinctly 
audible. The inspiratory phase should be equal to the expiratory phase with a 
slight pause in between. The rate of respirations is slightly more rapid than 
that observed in nonanesthetic slumber. 

Eye.—The lid reflex is absent, the eyeball is eccentric, and the pupil is 
constricted and reacts to light (Argyll Robertson reflex). 

Musculature.—The composure of the body is that of sleep. However, the 
general musculature may be relaxed or show evidence of rigidity in varying 
degrees. The jaw is slightly clenched, for example. This is helpful to the 
operator because the muscular tension of the mandible is of practical value in 
that it serves to clutch or grip the mouth prop. At other times, there is 
sufficient relaxation of the jaw to permit the operator to pry the mouth open 
with normal finger pressure. 

Pulse.—The pulse is either normal or slightly quicker than normal. 

Cyanosis.—There should be none or it should be very slight in the normal 
subject. 

Glandular Activity——There should be an absence of perspiration on the 
forehead, which feels warm to the hand. This indicates a minimum of dis- 
turbance to the physiologic functions of the body. The mouth secretions may 
be slightly increased. 


Maintenance of Anesthesia 


During the maintenance period, which is to follow the onset of the normal 
plane of anesthesia and last for the duration of the time required to complete 
the exodontic or surgical procedures, there are many details of patient man- 
agement which merit attention. 

1. Removal of the Mouth Inhaler.—It is understandable that ingress of 
air through the mouth, if it is permitted, will offset the efficiency and equili- 
brium of the anesthetic mixture. This balance must be maintained for the 
duration of the anesthesia by way of the nasal channels. The anesthetic dilu- 
tion and disbalance are prevented as follows:. 

a. Increase the pressure of the gas-oxygen fiow 1 to 3 mm. before 
removing the mouth inhaler. This will tend to offset slight air ingress 
through the mouth. 

b. As soon as the anesthetist removes the mouth inhaler, he must 
be quick to remove his right hand from the vicinity of the patient’s 
mouth. Otherwise, he will impede the dental surgeon from placing 
properly and promptly the so-called throat pack allowing air to enter 
the mouth during this transition period. 

e. The oral surgeon must pack the mouth adequately, at this 
point, to prevent air ingress and leakage through the oral cavity. It 
may be necessary for him to repeat this mouth packing several times 
during the course of anesthesia for maximum efficiency. 
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d. The dental surgeon must, once more, check upon the suitability 
of the mouth prop and its position. If the mouth has been opened too 
widely, it may be a disturbing factor to the maintenance of anesthesia 
during the surgical procedures, because of the tendency to mouth 
breathing. 

In addition, the packs help to keep the field of operation clear by 
absorbing blood, mucus, and secretions, and prevent aspiration of 
bone, tooth, or soft tissue fragments into the pharyngeal and tracheal 
airways. However, in manipulating these packs, it is well to remem- 
ber that there is a possibility of pushing the tongue too far back 
into the oropharynx. This may block the flow of the gases. 

e. The anesthetist and operator must work harmoniously as a 
team, remembering, at all times, that the airway must be kept open. 
Not only will the anesthetic mixture remain effective thereby, but 
asphyxia because of blocking will be avoided. If the surgeon tends 
to depress the mandible, the anesthetist must counteract it by his 
alertness in raising the jaw upward and forward. 

f. The oxygen factor must be respected throughout this period. 
To do otherwise might result in anoxemia, moderate or advanced 
depression, or asphyxial sequelae. It has been demonstrated clini- 
eally that as the operatjon is protracted there is more demand for 
oxygen. The anesthetist must accept this fact and utilize it intelli- 
gently. For example, a patient who requires 15 per cent oxygen at 
the start of the maintenance period may require 45 per cent oxygen 
after twenty-five minutes. If gradual increments of oxygen are denied 
such a patient, the anesthetist may have a greatly depressed individ- 
ual on his hands for hours and hours after anesthesia. 


Postanesthetic Care 


Our responsibility does not cease with the end of the operation. The 
patient is to be considered in a normal state again only when he is in full 
command of his faculties, as evidenced by a complete return of his reflexes 
and mental acuity. The dental surgeon should not walk away from the chair 
as he discerns the return of some active reflex movements of the patient, since 
the patient may be only partially conscious. The possibility of injury to the 
patient by slipping or moving out of the chair is great. 

While the patient is awakening, it is best to avoid the usual practice of 
reminding him that he just underwent an operation and that he is at the 
dental office because it often elicits a combative response. His subconscious 
mind may tell him to believe that he is about to be submitted to an ordeal. 
Rather, we should try to distract his attention. An attempt to influence the 
awakening patient into the thought that he is associated with a pleasant 
environment is good practice. It has been our observation that with this 
procedure the patient tends to experience a smoother and more pleasant 


recovery. 

Slow, sluggish recovery following prolonged nitrous oxide-oxygen anes- 
thesia is an all too frequent occurrence. It may, of course, be due to abusive 
anesthetic or operative treatment, the general condition of the patient, or to 
premedication. From an organic standpoint, these patients are usually de- 
pressed with attendant lowered resistance, and are subject to colds, respira- 
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tory infections, and neurological complications. In every case, we must make 
sure that the patient is directed to the rest room enveloped in a blanket and 
made immune to draughts. The dentist must insist upon an adequate time 
interval elapsing before he permits the patient to leave the office. 

Lack of knowledge and experience, hesitation, and indifference in adopt- 
ing progressive policies and measures are responsible for the great element of 
speculation in anesthesia. Let us not be content merely with believing in 
basic pertinent principles of anesthesia, but let us become familiar with them 
to the point where we can apply them intelligently in every procedure requir- 
ing a general anesthetic. As indicated above, the factors that are important 
to observe regardless of the anesthetic employed include watching the patient 
carefully on recovery and the operator’s being ready to lend the patient 
every assistance possible. It is desirable to resort to a test of administration 
by feeling the patient’s forehead for general reaction to anesthesia and opera- 
tive procedure. This will tell us the relative state of activity, sluggishness, or 
depression of the patient. If the person is depressed or dizzy, the feeling 
should pass off in a few minutes unless due to premedication. Such patients 
should be carefully taken to the rest room an@ must be watched for nausea 
and vomiting to appear, or to notice the start of a coughing spell, for the 
patient may choke if there is any obstruction. 


Specific Recommendations 


Specific postoperative precautions and measures that the operator should 
use to obtain the best results follow: 


1. Be prepared for nausea and vomiting and take every measure 
to protect the patient from injury until he has regained full control. 

2. Check up on the contents of the mouth; it may contain blood, 
mucus, gauze packs, props, tooth fragments, soft tissue, bone, and 
fillings. Their presence in the mouth may be a factor in throat 
irritation, coughing, and retching. Lend the patient every assistance, 
since it is most important to prevent vomitus from being aspirated 
into the lungs. 

3. Not all patients tolerate packs or props in the mouth. Place 
the compresses in position immediately or as soon as reflexes permit. 
To avoid accumulation of blood and mucus, change the packs and 
compresses which are cut to a size to meet the individual require- 
ments. The presence of blood, as well as its taste, is often responsible 
for nausea and vomiting. Hence, it is good strategy to confine blood 
to the socket or the operating area. The gauze compress serves to 
check bleeding and minimizes the need for expectorating, and, if 
too much is not used, it assists clotting admirably. 

4. Since the sense of hearing is the first faculty to return, it is 
psychologically sound to direct the patient’s subconscious mind into 
ehannels which make for a delightful recovery. During the awaken- 
ing process, the doctor’s conversation, consisting of short, repetitive 
remarks suggesting a pleasant experience, can do much to divert 
the patient from the environment of the operating room. 

5. Assist the patients out of the chair and help them until they 
are definitely able to walk. With many, anesthesia affects their 
ability to stand or walk for a few minutes even though, while in the 
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chair, they may seem to have full motor control. They appear to start 
up all right, but suddenly their legs buckle. It is wise to accompany 
them to the rest room. Many persons are affected for longer periods 
of time, probably because their oxygen reserve balance was upset by 
tissue asphyxia with resulting loss of muscle tone. 


6. In the rest room, it is preferable to have the patient repose in 
semi-Fowler position. Pus pans, towels, and blankets to cover the 
patient should be handy. 


7. Do not permit the patient to leave immediately. Have him 
remain fifteen to thirty minutes and longer if premedicated. 


8. Note the patient’s skin condition. If the patient has perspired, 
have him cool off gradually. While the respiratory system is the 
mode of exit, the skin aids in the elimination of nitrous oxide. Some 
people awaken wringing-wet because of fear and emotional distress. 
The skin should be warm. If it is cold and clammy, it is probably 
the result of physiologic depression. If the patient is chilled, keep 
him warm with blankets; if depressed, place a blanket upon him and 
have him rest for a considerable period of time. In the dental chair, 
the most important stimulant is oxygen. Aromatic Spirits of Am- 
monia, 2 ¢.c. or 30 minims, is an effective reflex stimulant when 
fainting. 

In conclusion, I should like to point out that one must not be content 
with merely knowing the principles of anesthesia, but one must become so 
familiar with them that he can apply them intelligently in every case. We 
who are teaching this subject adopt a philosophy of instruction that guards 
against oversimplifying the administration of anesthesia. We stress the dis- 
tinction between asphyxial unconsciousness and anesthesia. The former is ac- 
companied by cyanosis, which is a danger sign. For dental ambulatory 
service, one should be able to appraise the scope of the operative procedures 
and their limitations. Special emphasis must be placed on the evaluation of 
anesthetic risks. A knowledge of resuscitative measures for extreme emer- 
gency should be acquired. 

In the evolution of dentistry as is evidenced from a study of the develop- 
ing science of inhalation anesthesia and its wider applications to dental prac- 
tice, we clearly see that the dentist must study and consider the patient as a 
whole. Whatever may be said of the professional status of the dentist of 
yesteryear, today he is the recognized practitioner of a great health service. 
He has more at stake in protecting the health and welfare of the individual 
patient than is generally recognized. The development of scientific applica- 
tions of knowledge of anesthesia to problems of dental practice promises to 
contribute more extensively to dentistry’s service to mankind. 
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A NEW PRINCIPLE FOR THE REMOVAL OF IMPACTED 
MANDIBULAR THIRD MOLARS 


Ronavup R. Y. Sune, D.D.S., M.Sc.(mMep.), PHM™ADELPHIA, Pa. 


HE discussion of removal of impacted mandibular third molars is probably 

one of the most voluminous subjects in the dental literature, yet the operation 
is still frequently seen to be followed by weeks of pain, trismus of the jaws, 
cellulitis of the face, and even fracture and osteomyelitis of the mandible. It 
seems that we ought to place more stress in our discussions on the fundamental 
principles of the operation rather than on the new techniques and special instru- 
ments for the removal. 

When examining skulls and roentgenograms, we all have noticed that most 
of the impacted mandibular third molars are situated more toward the lingual 
than the buccal of the mandible. The buccal plate of the alveolar bone is gener- 
ally very thick; the thickness is often further increased by the addition of the 
external oblique ridge or the anterior border of the ramus (Fig. 1). The lingual 
plate is usually very thin. Some lingual plates are so thin as to have perforated 
areas through which the root of the tooth is exposed (Fig. 2). 

During the removal of an impacted mandibular third molar, we often have 
to remove a considerable amount of bone from the buccal side in order to gain 
aecess to the tooth, and, as a result of this, we spend a great deal of time during 
the operation and cause a great deal of trauma to the surrounding tissues. Most 
of the postoperative complications such as pain, trismus, and infection, are 
direetly caused by this removal of the buecal bone. As the basie principle of 
exodontie surgery is to follow the direction of the least resistance, I have often 
wondered why we do not remove the tooth from the lingual side. 

In the past year, the author has had the opportunity to practice his idea 
on many impacted mandibular third molars and has found that it is much easier 
to remove the tooth from the lingual side than from the buccal. The procedure 
is safe and simple. 

Anesthesia.—The operation can be performed under either local or gen- 
eral anesthesia. When local anesthesia is used, the area close to the glosso- 
pharyngeal arch should be infiltrated with novoeain in order to avoid gagging. 

Operation.—An incision is made down to the bone in the retromolar area 
and is extended to the gingival crevices of the third and the second molars 
on the lingual side (Fig. 3). Next, the mucoperiosteum is elevated and 
retracted. A straight chisel is then inserted from the lingual side between the 
lingual plate and the tooth. With the gentle tapping of a mallet, the entire 
lingual plate and some of the distal plate are completely freed from the tooth 
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(Fig. 4). After this, a straight, thin-edged elevator is inserted from the buceal 
side between the buccal plate and the tooth. By turning the elevator, the 
tooth is first moved bodily toward the lingual and is finally pushed out of 
the socket through the bony gap made on the lingual side. (Fig. 5.) 


Fig. 1. 





Fig. 1.—The occlusal view of a mandible. The buccal plate of the alveolar bone is much 
thicker than the lingual plate; the thickness is further increased by the addition of the ex- 
ternal oblique ridge. (Cryer.) 

Fig. 2.—The lingual view of a mandible. The impacted mandibular third molar is situated 
more toward the lingual than the buccal of the mandible. The very thin lingual plate has al- 
ready been removed. (Cryer.) 


After the delivery of the tooth, the loose pieces of the lingual plate are 
thoroughly removed and the sharp edges of the bone are made smooth. The 
wound is then closed loosely by two stitches of catgut which will not need to 
be removed (Fig. 6). 
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Fig. 3. 











Fig. 4. 


Fig. 3.—An incision is made down to the bone in the retromolar area and is extended 
to the gingival crevices of the third and second molars on the lingual side. 

_ Fig. 4.—The entire lingual plate and some of the distal plate are removed by means of 
a chisel and mallet. 
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Fig. 6. 


Fig. 5.—A_ straight, thin-edged elevator is inserted between the buccal plate and the 
tooth. The tooth is dislodged through the bony gap on the lingual side. 

Fig. 6.—The wound is closed by two stitches of catgut. Before closure of the wound, 
ie Beoes pieces of the lingual plate are completely removed; this will materially eliminate the 
socket. 
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Discussion 


The complete removal of the lingual plate together with the pressure 
exerted by the tongue will materially eliminate the socket; this will in turn 
speed the healing and lessen the chance of dry socket. In this procedure, the 
tendon, fasciae, and insertions of the temporal, masseter, and internal ptery- 
goid muscles are all uninjured. The patients are usually able to open their 
mouths freely the next day. 

Commentators about this procedure have cited the possibility of injury to 
the lingual nerve and infection in the lateral pharyngeal region. While lateral 
pharyngeal infection has never occurred so far, it is believed that the incidence 
should not be higher than that in the ordinary buceal approach, judging by the 
frequent pre-existing defects of the lingual plate. Considering the speed and 
the lesser degree of trauma of the procedure, the incidence of infection should 
be much lower. Injury to the lingual nerve should not occur if the incision is 
made as directed. When it does occur, the result is not as serious as the division 
of a motor nerve and, furthermore, the nerve always has a good chance to 
reunite or regenerate. 


Finally, as the author is greatly encouraged by the good result of this new 
principle and technique, he is inclined to believe that most of the impacted 
mandibular third molars, except those situated more toward the buccal, should 
be removed from the lingual side. 














CASE REPORT OF PARTIAL ANODONTIA CONNECTED WITH 
MISSING AND STUNTED PHALANGES OF HANDS AND FEET 


Hetnz Berenpt, D.D.S., JERUSALEM, PALESTINE 


A SCH., a boy of 15, aroused my interest by the absence of permanent front 

teeth, which had apparently always been missing, a fact the patient him- 
self assured me on questioning to be true. Presuming a connection between the 
partial anodontia and other developmental disturbances, I easily found anomalies 
on his hands, which he always tried to conceal, and by questioning him I heard 
of the abnormal growth of his feet. 


Anamnesis 


The boy is a descendant of a Jewish family who came to Palestine from 
the Yemen. His mother stated that there had never been any ease of anomaly 
in the history of the family before. Only this child, her youngest son, was 
born abnormal. All the other three children were born with normal limbs, 
and none of the older generation had any anomalies. 

The family report showed that the mother, during her pregnaney, had a 
pleurodiaphragmatie adhesion, and that one of the patient’s brothers died of 
tuberculosis. The other members of the family and the boy are normal. There 
are no indications of syphilis in the family. 

According to the patient’s statement, his deciduous dentition was normal. 
He had had his front deciduous teeth, which fell out, only incompletely re- 
plaeed by a second dentition. In the boy’s personal record appeared, among 
the first courses of treatment, the extraction of two upper second deciduous 
molars. Pathologie processes like osteomyelitis, accidents, ete., were absent 
in the ease history. 

His stature is normal and about average; he is slim built, head slightly 
asymmetrical ; he has strong, thick hair. 

On examination he was found to have bushy eyebrows and a small, sunken 
mouth. The iris is normal (Fig. 1). The dental examination is as follows: 

Upper Jaw.—The open mouth (Fig. 2) shows right upper first incisor of 
normal size but deflected to the right from the midline. Next to it is the right 
upper first premolar which is of normal shape. On the left there is an irregular, 
misshaped first incisor tooth. This is followed by a deciduous canine and a 
premolar which is of normal shape. 

Lower Jaw.—All four permanent incisors are missing. The canines are 
of the first dentition on either side. On both sides and in both jaws the pre- 
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molars and molars are normal in number, size, and structure. The formu!a is 
as follows: 

7654 1 | (1) C4567 

76543 | 34567 





Colyer and Sprawson? quoted in their book a case described by Clarence con- 
cerning twins with anodontia partialis. Their formulas are as follows: 


76401 | 10457 








6 dCba abe e 
and 

76 4¢ 1 1 c4 67 

~ deba | abe 


In his book, Oral Pathology, Thoma® has compiled a number of eases in which 
anodontia partialis is connected with other developmental disturbances. The 
eases corresponding best to ours are described in his Tables V and VI. Tables 
I and II are Thoma’s Tables V and VI with the details of our case added 


to them*: 
















































































TABLE | 

| — Rte ite | | OTHER 

CASE HEREDI- ECTODER- 
REPORTED | CLASSIFI- MENTAL-| TARY | MAL DE- 

| 
BY | CATION | AGE | SEX ITY HISTORY | HAIR SKIN | NAILS | TASTE | FICIENCIES 
H. Berendt, D 15 | M. |Slightly None |Strong |Normal| Claw- | Stunted 
1945 | de- scalp | | like | hands and 
ranged and | | feet 
eye- 
brows 
TABLE IT 
| | DEVELOP- | 
| MENT OF | 

CASE MAXILLA | RESULT OF 
REPORTED | CLASSIFI- | AND MAN-| CONDITION | ‘TREAT- 

BY CATION | AGE | SEX| X-RAYS TEETH FORMULA DIBLE | OF NOSE MENT 

H, Berendt, D 15 | M. Yes |7654 1 | 1 ¢4567|Reduced | Normal | Dentures 
1945 |76543 | 3456 | normal | improve 

appear- 

ance 























X-ray examination of the teeth shows that of the upper teeth the first 
ineisor is of normal structure, the roots are narrow and long (Fig. 3). The 
supernumerary tooth is slightly S-curved (Fig. 4). The deciduous canine shows 
evidence of root resorption. Though this is not eaused by a succeeding tooth, the 
permanent tooth cannot be found (Fig. 4, arrow). 

In the lower jaw, the x-ray examination shows no retarded eruption, no 
retention of the four missing incisors, which, therefore, have virtually not 
developed (Fig. 5). The size of the lower canines is smaller than normal (Figs. 
6 and 7). 


*Classification D means subtotal anodontia in both jaws. 





fig. 1. 
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Orthodontics 


In the lower jaw, the space for the four missing incisors is hardly reduced, 
while in the upper jaw the remaining space would not be sufficient for the 
missing teeth. 

The one deciduous tooth which was not shed may have been the cause 
of the shifting to the right of the midline and the turning aside of the raphe 
mediana according to Kantorowitz’s theory of mesial shifting (Fig. 8). There 
is a eross-bite on the left side in the region of the molars which is a conse- 
quence of an arch shortening, more pronounced in the upper than in the lower 


jaw. 





Fig. 8. 


Hands and Feet 


The photographs of the hands and feet (Figs. 9 and 10) reveal grave 
innate mutilations. There is no doubt about a psychie effect resulting from 
these handicaps in everyday life. Though the patient learned to walk and 
even to run with his feet in orthopedic shoes, the use of his hands is very 
limited. 

On the left hand, two fingers with clawlike nails represent the equivalent 
of thumb and little finger. In the middle part, there are no phalanges at all; 
on the right hand, only the thumb is developed, and all other fingers are missing. 

The x-rays reveal the situation still more clearly. On the left hand (Fig. 
11), only two metacarpal bones are fully developed. The second, third, and 
fourth are stunted. On the right hand (Fig. 12), the size of the metacarpals 
is not even exceeding that of the carpals with the single exception of the fifth. 

The state of bone development according to the carpal index does not seem 
to show any extreme deviation from the normal. The precocious development 
owing to the boy’s oriental origin must be taken into account, the x-rays having 
been taken when he was 13 years old. Both feet have only one toe with a dis- 
torted and stunted nail (Fig. 9). The photos seem to indicate that the most 
developed phalange is the distal one, the little toe. 














Fig. 9. 





Fig. 11. Fig. 12. 
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The disfigurations of the feet are essentially symmetrical, and the lateral 
edges of the feet are relatively more developed than the mesial ones, although on 
the whole the deformities are more pronounced on the left than on the right. 
Equally well developed and almost normal are the astragalus and the os calcis. 
In parts, a bony connection has formed in the region of the metatarsus and 
tarsus. (Figs. 13 and 14.) 


Fig. 13. 





Fig. 14. 


Discussion 


It is not the object of a case report to enter fully into the details of 
biologic and embryologie questions. Even a short review of the connection 
between anodontia partialis or totalis on one side and disturbances of develop- 
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ment in hands, hair, eyes, or baldness, missing or supernumerary phalanges 
on the other would exceed its limits. Detailed reports may be found in the 
literature.* * ® 7 

Nevertheless, I would like to point out that the obvious fact, i.e., that just 
the central parts in the mouth as well as on the limbs are affected most may 
indicate a relatively early appearance (between the fifth and eighth embryonal 
weeks) of the disturbances in the embryonal evolution, supposing a common 
origin of them be acknowledged in this ease. 


Heredity.—‘‘Incidence of lobster claws and similar deformities is known 
not to be invariably hereditary,’’ wrote Bunnel.t In many instances, the 
hereditary continuity is astonishing, but, in a great many cases, no deformity 
has been known among the immediate relatives. Lewis and Endleton found 
that among 130 cases of lobster claws, thirteen were not of hereditary origin. 
Bagg of Cornell succeeded in inducing hereditary changes of mice paws through 
x-rays during pregnancy. Strangely enough, linked with these deformities 
were defects in eyes and kidneys. 

When trying to discuss the causes of these anomalies it is necessary to take 
into consideration the work of Warkany, Nelson, and Schraffenberger.® 1° Their 
articles deal with congenital malformation induced in rats by nutritional de- 
ficiencies. 

The authors wrote: ‘‘It is of special interest that in several instances a 
relationship has been found between a faulty maternal diet and anomalies of the 


offspring. . . . Rats on specific diet produced offsprings of which 39 per cent 
were abnormal.’’ Of especial interest to us is the statement, ‘‘ Various degrees 
of shortening of the mandible became noticeable. . . . Shortening to absence of 


the radius, ulna, tibia, and fibula, metacarpalia and phalanges(!) became 
recognizable.’’ The illustrations in their work demonstrate irregularities and 
fusion in the earpalia and tarsalia region, showing great resemblances to our 
ease. Of the one hundred abnormal specimens, 54 per cent of the abnormalities 
occurred in the hands, 31 per cent in the hind, foot, 8 per cent in the maxilla, 
and 80 per cent in the mandible. In their summary they said, ‘‘It may safely 
be concluded, that the abnormal bone development observed dates back to the 
cartilaginous or precartilaginous stage of the structures involved.’’ Regarding 
the dentition they wrote: ‘‘The unerupted incisors, which can be seen in the 
normal cleared specimen and in specimens with milder forms of micrognathia, 
were absent in the animals with extreme deformities. ’’ 


Summary 


A ease is presented of anodontia partialis with severely stunted hands and 
feet in a boy aged 15, without provable heredity. 
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POSTSURGICAL PROSTHESIS 


Oscar Epwarp Beper, B.S., D.D.S.,* New York, N. Y. 


OSTSURGICAL prosthesis offers an excellent opportunity for close coopera- 

tion between surgery and dentistry because a prosthesis is, at times, an 
essential part of surgical convalescence or aftermath. The surgeon may call 
upon the dentist to construct an appliance that will act as a support for a com- 
pleted surgical procedure or one that will substitute for an inadequacy of the 
surgery or act as an adjunct. Thus, the surgeon and the dentist will work as 
a team for the ultimate rehabilitation of the patient, since the practice of surgical 
prosthesis is a splendid example of the interrelation of dentistry with many 
phases of surgical practice. The activities of a surgical prosthesis staff of a 
dental school or a hospital cut across many different specialties which are ordi- 
narily considered an exclusive part of the field of medicine. Thus, all are but 
phases of the healing art and should be treated as such. Familiarity with the 
materials indicated for each particular case and knowledge of the properties of 
the materials are mandatory in order to complete treatment planning, as fewer 
preliminary procedures will be necessary. Different phases of surgery will 
eall for different types of prostheses, including splints, stents, extraoral pros- 
theses, obturators, corrective appliances for resected mandibles, skull plates, and 
protective shields. 

Splints 

A splint, which is a rigid or flexible appliance usually used for the fixation 
of displaced or movable parts,” ?* is sometimes utilized for cases other than frac- 
tures. For example, rhinoplastic scaffolding at times is anchored to or sup- 
ported by a maxillary splint; that is, in certain plastic surgery reconstructive 
procedures on the nose, some appliance may be required to support the skin 
graft while a cartilage graft that is to give the nose contour is being placed 
(Fig. 1). 

Intraoral splints may also be indicated in cases where there is the possible 
contingency of postsurgical fracture. Here, the prosthesis would be constructed 
before surgery, as, for example, in the removal of a large cyst of the mandible, 
in order to function without danger after surgery (Fig. 2). The splint may be 
rigid or flexible, depending upon the method of its retention, and may be made 
of metal, acrylic, or a combination of both. 

Read at the meeting of the American Dental Association, Boston, Mass., August, 1947. 
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Fig. 1.—Rhinoplastic scaffolding attached to an intraoral maxillary cast sterling silver cap 
splint. 





Fig. 2.—Intraoral mandibular cast sterling silver cap splint utilized as a prophylactic 
measure against a possible pathologic fracture of left body of the mandible after the removal 
of a large cyst. 
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Fig. 3.—Diagram illustrating a method of intraoral skin grafting for the formation of a labio- 
gingival sulcus by means of a stent. 





Fig. 4. Fig. 5. 


Fig. 4.—Patient with extensive, persistent leucoplakia with malignant tendency of the 
palate, left cheek, and mandibular ridge, requiring surgical removal. 

Fig. 5.—Gunning acrylic splint with stent attached used to graft skin to palate, left 
cheek, and lower ridge of patient illustrated in Fig. 4. 





Fig. 6.—Successful ‘‘take’’ ef the skin graft in case illustrated in Figs. 4 and 5. 














Stents 


Stents* ** are appliances so constructed as to hold a skin graft in place. 
They are especially important about the head or neck because it is essential to 
maintain normal facial contour whenever possible, or to restore some part of it 
as soon as it is expedient because of the psychologic effect that the loss of the 
part has upon the patient. Patients with facial defects may be depressed or 
extremely self-conscious, and, therefore, may be difficult to treat. 

It may be necessary to graft skin to replace or add to the mucous membrane 
surface in order to recreate a sulcus or a vestibule, which has been destroyed 
by adhesions resulting from infections, burns, or injuries (Fig. 3). Contrac- 
tions and adhesions of sear tissue may result from the prolonged wearing of 
ill-fitting dentures. <A skin graft cavity may be formed to permit the wearing 
of a prosthesis to restore facial contour where large defects exist in the anatomic 
structures normally acting as the scaffolding or support of facial forms. In the 
definitive treatment of gunshot wounds of the face and in large defects resulting 
from radical removal of neoplasms, skin grafting may be indicated (Figs. 4, 
5, and 6). In each case, an appliance of definite design and fabrication that 
will press the skin firmly against the recipient site and prevent seepage of fluids 
between the skin and the tissue is required. There must be no interference with 
the development of new capillaries and connective tissue between the grafted 
area and the raw surface of the new skin, if the latter is to ‘‘take.’’ The stents 
are constructed in a manner similar to that of dentures with good tissue adap- 
tation and retention, and are usually used in conjunction with an antagonistic 
pressure bandage. : 

Facial Prosthesis 

An important phase of postsurgical prosthesis is that in which extraoral 
or facial appliances are constructed as a temporary or permanent substitute 
for surgery. In accidental loss or surgical removal of portions of the face as, 
for example, the nose or ear, a conspicuous defect remains. The plastic recon- 
struction or repair of the deficiency may be prolonged, as various procedures 
for the production of skin pedicle grafts must be instituted first. Therefore, a 
prosthesis that will cover the defect and restore the missing anatomy is indicated. 
In this way a conspicuous and often uncomfortable bandage is eliminated and 
the patient’s morale is boosted. Medication can be placed under the prosthesis 
rather than by means of an unsightly bandage. In some cases, the plastic sur- 
geon may call upon the dentist to help construct a vitallium-implant ear. The 
latter is a perforated vitallium ear that is imbedded in subcutaneous tissue 
until it is encased in a connective tissue envelope, at which time it is removed 
and used as an adjunct in the plastic reconstruction of an ear. 

In other patients, plastic surgery is contraindicated, as, for example, in 
areas where there has been radiation therapy or where no known surgical tech- 
nique of organ replacement, as in the restoration of missing eyes (Fig. 7), is 
available. Here, a facial prosthesis must act as a permanent substitute for the 
lost tissue. An appliance that restores contour and matches skin texture and 
eolor ean be constructed to replace missing portions of, or entire, noses, ears, 
eyes, cheeks, and chins (Fig. 8). These prostheses require replacement at vary- 
ing intervals, but their molds are preserved so that a new prosthesis can be 
made on short notice. Various auxiliary techniques, such as the use of cosmetics 
and horn-rimmed glasses, are used to help make the appliance less conspicuous. 




















Fig. 7.—Patient with large facial defect including the loss of the left eye resulting from removal 
of a neoplasm. 





A. B. 


Fig. 8.—A, Patient with large facial defect, including the eye and cheek, resulting from 
removal of a neoplasm. B, Prosthetic restoration. The periphery of the prosthesis may further 
be disguised by the wearing of horn-rimmed glasses and the use of cosmetics, 








Fig. 9.—A, Palatal opening, result of surgical removal of the neoplasm. B, Temporary type 
obturator to correct palatal opening. 
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PALATOPHARYNGEAL SPHINCTER (A) _ 
CLOSED 
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Fig. 10.—A, Normal palate in function. The palatopharyngeal sphincter action is com- 
plete. B, Postsurgical palate with velar insufficiency. The sphincter action is incomplete and 
there is direct communication between the oral and nasal cavity in function. 














POSTSURGICAL PROSTHESIS 297 


Obturators 


Another very important phase of postsurgical prosthetic treatment is the 
construction of obturators,® which are appliances that correct openings of the 
palate—soft, hard, or both. These may be indicated in the correction of ac- 
quired as well as congenital defects. The former may result from surgical 
removal of neoplasms of the palate (Fig. 9). Palatal openings may also be 
produced by débridement of destroyed palatal bone due to accident, such as a 
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Fig. 10.—B (For legend, see opposite page). 

gunshot wound, or from removal of necrotic bone resulting from infection or 
radiation. In the surgical treatment of congenital cleft palates, the postsurgical 
result may be unsatisfactory, the wound may break down, the palate may be 
irregular in contour or may become foreshortened as the patient becomes older 
(Fig. 10). In the latter case, the soft palate will gradually become inadequate 
for palatopharyngeal sphincter closure with resulting nasality of speech. 
Prosthetic correction in the form of an artificial velum (Fig. 11) is indicated, 

as an artificial substitute for the missing musculature must be provided. 




















Fig. 11.—Appliance with artificial velum attached. 
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B, Class VI cleft palate. 
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The prosthetic correction of both the acquired and congenital defects is by 
means of an appliance that closes off the opening to improve speech and to 
facilitate eating. The prosthesis may be a temporary or a permanent type, 
depending upon whether it will have to be replaced in a short time or not. In 
the congenital defect, the patient has never learned to speak correctly and, 
therefore, the additional problem of overcoming incorrect speech habits is 
involved, The latter must be analyzed and treated by a competent speech 
therapist. 





Fig. 13.—Patient with Class V cleft palate ~~ “igmaanted the retruded upper lip and maxillary 
teeth. 





Fig. 14.—Partial denture including a lip plumper to support and push out the upper lip. 


Very often in a Class V or VI cleft palate, which is a cleft through the 
soft and hard palate extending unilaterally or bilaterally through the junctions 
of the premaxilla with one or both maxillae respectively (Fig. 12), the upper 
lip may be in a retruded position with relation to the lower lip (Fig. 18). Sur- 
gical improvement of the esthetics of the upper lip, often involving the transfer 
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of tissue, will necessitate the construction of an appliance that will act as a 
lip-plumper to support and push out the upper lip (Fig. 14). The appliance 
will also correct the occlusal relationship of the maxillary teeth to those of the 
mandible to improve function. 


Appliances to Restrict or Control Mandibular Movement 


When portions of the mandible are removed,* *° it may or may not be 
possible to replace the lost tissue with a bone or cartilage graft. Where replace- 
ment is indicated,’® an appliance must be constructed to hold the remaining 





Fig. 15. Fig. 16. 
Fig, 15.—Cast sterling silver cap splint designed to prevent two lateral mandibular seg- 
ments from collapsing toward the midline and thus to permit the insertion of a bone graft. 
Fig. 16.—Cast sterling silver cap splints with buccal flanges used in large lateral losses of 
the mandible. The flanges enable the patient to open and close the mouth after fibrous union of 
bone graft to the stump. 





Fig. 17.—Dentures with flanges with inclined planes which in closure of the mouth contact and 
thus push the remaining mandibular fragment into occlusion with the upper teeth. 
fragments fixed in position in order to place the graft. This close, undisturbed 
contact between the bone stumps and the graft must be maintained until at 
least fibrous union has occurred (Fig. 15). It is preferable to include in the 
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appliance for large lateral losses some means of enabling the patient to open 
and close the mouth after fibrous union without placing any strain on the graft. 
This can be done by means of specially constructed flanges (Fig. 16), which 
permit hinge movement only, attached to the upper and lower splints. 

In, certain cases, as in postradiated areas, grafting may be contraindicated. 
Depending on the amount and area of bone removed, there is a tendency, in 
some of these patients with a resected mandible, for the remaining fragment 
to be drawn toward the midline by muscle pull and sear tissue contraction. 
Therefore, some means must be provided to counteract it. One appliance that 
may be used incorporates the inclined plane principle in which contacting 
planes in the upper and lower jaws push the remaining mandibular fragment 
into occlusion with the maxilla (Fig. 17). Another appliance is the one in 
which the principle of the sliding ball-and-socket joint is utilized (Fig. 18). 
The latter permits the mandible to move freely, and, in the closure movement, 
the connecting bar pushes the remaining mandibular fragment into occlusion 
with the opposing jaw. In severe scar contraction cases, an auxiliary screw in 
the socket may be necessary to push gradually the remaining fragment toward 
the opposing teeth. 





A, R. 
Fig. 18.—A, Pseudotemporomandibular joint appliance. (Designed by Dr. A. J. Acker- 


man.) B, Appliance as used in the maxillary and mandibular dentures. The tube is imbedded 
in the upper dentures, the hinge in the lower, while the bar connects the two. 


Cranial Prosthesis 
An important postsurgical prosthetic procedure is the construction of skull 
plates to replace missing portions of the cranium. Grant-and Norcross" listed 
the following as indications for cranioplasty : 

1. Headache and other symptoms of the syndrome of the trephined, includ- 
ding vertigo, local tenderness, fear of injury, and a subjective feeling 
of insecurity, easy fatigability, mental depression, and intolerance to 
vibration. 








Fig. 19.—Acrylic skull plate. 


TANTALUM PLATE 
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Fig. 20.—A and B, Diagram drawings seen the inlay and onlay technique of placing skull 
ates. 
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2. Undue pulsation of the underlying brain. 
3. Exposure to trauma of the underlying brain. 
4. Cases with deforming and repulsive defects. 


>. The assumed relief of an associated convulsive state. 


TANTALVE PLATE 






Wwsne_(TANTALUYY) 
Screw (TANTALUC1) 


Fig. 20.—B (For legend, see opposite page). 


Materials available for their fabrication are tantalum, acrylics, and chrome 
alloys. Tantalum (from the Greek, Tantalos) is a bluish-gray metal discovered 
by A. G. Ekeberg, a Swedish chemist, in 1802. It occurs as an ore in combina- 
tion with columbium, iron, and manganese. The pure metal has a melting 
point of 2,996° C., and a great affinity to gases. Its strength is comparable 
to cold-rolled steel. It becomes work-hardened or fatigued at a much slower 
rate than most metals, and may be machined with ordinary steel tools if 
earbon tetrachloride and lubricating oil are used as a cutting compound. 
Tantalum compares with glass in its resistance to body chemistry and is, 
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therefore, considered inert. The tantalum plate may be fabricated preopera- 
tively by molding in a die and counterdie or by approximate molding at the 
time of operation by means of a hammer and a convex or concave form. 
Each material requires certain equipment, some more elaborate than 
others. The tantalum requires a heavy press, the acrylic, usually methyl 
methacrylate, must be cured; and the chrome alloys which are combinations 
of cobalt, chromium, and molybdenum, must be east and polished, The metals 
are stronger and, therefore, can be made thinner than the acrylic. Each has 
its problems in manipulation. Metals, however, when used as skull plates in 
patients that live or work in hot climates or in rooms where the temperature 
is high, heat up and cause headaches and fluid accumulation around the plate. 
The same sequelae may hold true for very cold climates. In these cases, the 
acrylic, which is a poor conductor of heat and cold, is the material of choice 
(Fig. 19). The plate may be for any area of the skull and may have to be 
placed under muscle tissue as in the temporal region, or under soft tissue, 
as in the orbital region. In these cases, adjustments at the operating table 
may be necessary in order to obtain close adaptation between the plate and 
the supporting bone. Either the onlay or the inlay technique may be used 
in placing the plate. The former has the plate placed directly on the bone, 
while the latter has the plate placed into a recessed shelf in the bone (Fig. 20). 


Protective Shields 
Finally, in cancer therapy, radiation may be indicated in cases where com- 
plete surgical removal of a neoplasm is doubtful. The therapy of the disease 
must be intimately associated with protection of the surrounding tissue. <A 
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Fig. 21.—Diagram drawing illustrating bulky intraoral shield used to increase the distance from 
the normal tissue of the tongue to the radiation source. 


protective shield,* which is an appliance so constructed as to afford the maximum 
protection to tissue adjacent to and beneath cancerous tissue undergoing treat- 
ment with roentgen rays, radium, or radon, should be used in these cases to 
minimize the possibility of tissue necrosis or osteomyelitis.?” *4 
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There are two principles that control the construction of protective shields ; 
namely, (1) the inverse-square law which states that ‘‘the intensity of radiation 
varies inversely as the square of the distance from its source,’’ and (2) the 
absorption of the radiation by lead which absorbs a greater percentage of roent- 


gen rays and a limited percentage of gamma rays as illustrated in Table I 
by Quimby :*° 





Fig. 22.—Intraoral lead shield. A, Inferior view showing areas for reception of radium 
capsules. B, Superior view showing the lead plate (4% inch) for palatal protection. Note the 
bulk of acrylic to increase the protective factor. 





Fig. 23.—Extraoral lead shield, used on patient undergoing radiation therapy of lower lid. 
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TABLE I, ABSORPTION OF GAMMA RAYS BY LEAD 











THICKNESS (MM.) PER CENT RAYS ABSORBED 
0.55 0 
1.59 (14, inch) 20 
3.75 (% inch) 28 
4.76 (%4g inch) 35 
6.25 (%4 inch) 42 





Therefore, the appliance should not only inelude lead in its construction 
but should be made thick and bulky in order to increase the distance from 
normal tissue to the radiation source (Fig. 21). Wax should be put on all 
exposed lead to prevent secondary radiation effect. When roentgen rays are 
used, however, a lead filter alone may be used because it will absorb practically 
all of their radiation. The types of shields may be divided into those for intra- 
oral and extraoral protection of fixed and movable tissue (Figs. 22 and 23). 


Summary 


In summary, the dentist, working in close cooperation with the surgeon, 
may be called upon to construct an appliance that will serve after surgery has 
been performed on a patient. The design of the appliance, which may be intra- 
oral or extraoral, will vary depending on the area involved, the type of operation 
performed, and the limitations of the surgery. -A knowledge of the properties 
of the materials needed is essential in order to keep the time required for patient 
rehabilitation at a minimum. 
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SACROCOCCYGEAL CYSTIC TERATOMA WITH TRAUMATIC 
HEMORRHAGE 


GrorGE F’, SEEMAN, D.D.S., NASHVILLE, TENN. 


HE sites of occurrence of cystic teratoma in order of frequency are pelvis, 

abdomen, sacrococcygeal region, thorax, and, infrequently, the nervous 
system. All sacrococeygeal teratoid tumors originate retrorectally, although 
they may arise dorsally or ventrally to the sacrum. Those situated on the 
anterior aspect or hollow of the sacrum are definitely more frequently seen 
than those located dorsally. These tumors are more common in females in a 
ratio of three to one according to Pack and Braund (1942). Few adults are 
seen with this condition because one-third of the fetuses with a sacrococeygeal 
tumor are stillborn, and 90 per cent of the others die soon after birth (Ewing). 
These tumors have been reported to oceur about one in 35,000 births. The 
delivery is usually so difficult that the child is stillborn. The few surviving 
delivery rarely live more than a short time according to Gray (1942). Chaffin 
stated that in sixty-five out of seventy-two cases the tumor was noted at birth. 
Pressure necrosis, ulceration, and infection enter to produce a high mortality 
rate. In a partial review of the literature, no case was found where hemorrhage 
of such quantity as to be serious was a presenting factor. 

Early removal of these tumors in infaney is definitely indicated. The 
reasons for prompt removal are self-evident and may be listed as follows: 

1. The presence of the deformity. 

2. Pressure ulceration and infection which may oceur. 

3. Pressure atrophy of the associated gluteal muscle. 

4. Malignant transformation which is likely to occur especially if the tissues 

are poorly differentiated. Tumors in which the tissues are well dif- 

ferentiated into muscle which will twitch, intestine which shows peri- 

stalsis, and true bone do not usually undergo malignant change (Pack 

and Braund). 
. Personality abnormalities because of the deformity. 


Pht 


. Partial disability caused by the bulk and weight of the mass. 


~1 @® 


. Apoplexy as occurred in our case. 


Case Report 


History.—S. D., aged 29 years, was admitted on Dec. 23, 1945, because of 
hemorrhage and infection of a large mass attached to the left buttock. The 
mass had been present since birth and was described as about the size of a fist. 
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The mass grew as he matured until it was about the size of a usual human head 
immediately prior to his accident, which will be described. There was no period 
of rapid increase in size prior to the accident. On Dee. 18, 1945, he fell in the 
snow, striking the mass on the ground. Chills and fever occurred. After about 
doubling its usual size, the mass spontaneously ruptured on Dee. 22, 1945, and 
almost a gallon of dark blood and fluid poured forth. Relief of pain was noted 
after the rupture. 

Physical Examination—The patient was a well-developed Negro male 
adult who was obviously dehydrated and toxic from the infection and necrosis 
in the teratoma, The mass was 45 em. in its longest diameter. It was attached 
to the left buttock by a broad base which extended from about 7 em. medial to 
the left greater trochanter to just to the right of the gluteal crease. The area 
of attachment was about 16 cm. in diameter. The mass hung down to within 
10 em. of the knee with the patient standing. Its weight caused the weakened 
patient to move about in bed only with difficulty. Near the superior portion 
of the mass was an area of ulceration from which drained fluid loaded with 
cholesterol crystals. A portion of bone could be seen in the area of ulceration. 
No other congenital abnormalities were noted. 

Laboratory Findings.—R.B.C., 3,850,000, Hb., 10.4 Gm.; W.B.C., 12,450; 
N.P.N., 50 mg. per cent; fasting blood sugar, 95 mg. per cent; chlorides, 385 
mg. per cent; Friedman’s test, negative; blood cholesterol, 150 mg. per cent; 
alkaline phosphatase, 5.5 units; cephalin flocculation test, 2+; Hinton test, 
negative ; urine, essentially negative. 

Roentgenographic Findings.—Examination of the chest showed no evi- 
dence of metastases. A barium enema showed no evidence of an abnormality 
of the colon to a point just below the splenic flexure. The patient was unable 
to retain the barium for further injection. The roentgenogram of the mass 
in the gluteal region revealed numerous areas of calcific density that resembled 
teeth and bone. 

Clinical Course.—The patient was hydrated, given multiple transfusions, 
and penicillin. The fever varied between 100° F. and 104° F. in spite of the 
conservative preoperative regime mentioned previously. On Jan. 4, 1946, the 
teratoma was excised (by M. W.). A definite cleavage plane was present, and ex- 
cision was not complicated. There was neither bony nor visceral attachment. The 
resulting defect was partly closed by approximating the skin. The fever 
ceased promptly, and the patient had an entirely afebrile postoperative course. 
On Jan. 30, 1946, the remaining defect was closed by undermining and approxi- 
mating the regional skin. Atrophy of the left buttock was obvious. The patient 
was discharged on Feb, 21, 1946, completely healed. Checkup examination 
after one year revealed no evidence of recurrence. 

Pathologic Report.—The mass measured 21 by 29 by 10 em. and weighed 
2,954 Gm. This was after the evacuation of about three liters of bloody fluid 
and resulting shrinkage. A curved, bony arch was present which measured 
10.5 em. along the great curvature and 6.5 em. vertically. From it, five pre- 
molars were seen to protrude, while along the coneave surface of the bone one 
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molar was seen to extrude near the ridge. The bony mass gave the appearance 
of an imperfectly formed superior maxilla. Much collagenous tissue was present. 
Multiple pockets were seen which contained a blood clot and a yellow, viscid 
fluid. 

Microscopic Examination.—Microscopiec examination revealed excessive 
fibrous proliferation and massive infiltration of the stroma by polymorpho- 
nuclear leucocytes, fibrin, debris, and an accumulation of an acid-staining, 
amorphous material. Large and small sinuses lined by stratified squamous 
epithelial cells of variable layers were noted and necrotic bone was present. 

Diagnosis.—Teratoma of the sacrogluteal region; suppurative necrosis 
and sinuses of tumor. 

Dental Aspect 


Findings of Dental Interest.—Tumors of this type are relatively rare. 
Most of the cases reported in the dental literature were found in infants in 
the region of the head and neck. In 1913, Gibbs reported a case of a child 
25 months old, and in 1930 Bferrum described another teratoma; both of these 
developed in the region of the lower jaw. Others are classified as dermoids 
because they may contain teeth, hair, dermal glands, skin, bone, cartilage, 
and muscle. In this case, however, the mass was attached to the buttock, 
quite different in location and, therefore, of interest from a dental standpoint. 

X-ray examination showed a total of twelve teeth, six of which were 
erupted, Three teeth erupted from the borders of the bony mass and were 
of the premolar type. The other three erupted from the concave surface; two 
were of the premolar type and the third was a well-formed lower left first 
molar. The enamel in the exposed teeth was well formed with the exception 
of one tooth in which the enamel was hypoplastic. 

There were six embedded teeth that were bunched, Radiographic evi- 
dence showed that they were of the premolar type. The crowns of two were 
exposed mechanically and showed evidence of fusion. The enamel on these 
teeth was both mottled and hypoplastic. There was radiographic evidence 
that the pulp chambers and canals were irregularly shaped. The roots did 
not conform to the normal anatomical shape, and were relatively short and 
elub-shaped. 

The bone appeared to be of a rather fibrous character except where the 
teeth were bunched. Here, according to radiographic evidence, it was rather 
dense. This tumor was not of the dermoid type as most of the cases in the 
dental literature indicate. 

Because the specimen was only examined with the use of x-rays, little 
ean be said about the structure of the periodonta) membrane except that it 
appeared to be of normal thickness. 
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TREATMENT OF A HEMOPHILIAC IN DECIDUOUS EXTRACTION 


Rosert Cooper, D.M.D., LovuisvitLe, Ky., AND RicHarp 8S. Younes, D.D.S., 
ADRIAN, MIcH. 


6-year-old male patient had been under faithful dental care for several 

months for complete restorative work. He awoke one morning with 
the left side of his face swollen, and he was suffering considerable pain, chills, 
and fever. He was a known hemophiliac. Examination on Jan. 6, 1946, re- 
vealed definite evidence of caries in the upper left side, particularly in the first 
deciduous molar. ‘The gingivae in this area were swollen, fluctuant under pres- 
sure, with the tooth being very slightly tender to percussion. The patient’s ton- 
sils were enlarged, but not infected. He showed evidence of swelling in the 
infraorbital area with pressure causing some pain. The gingival swelling de- 
creased on local therapy. The x-ray report revealed marked caries of the 
deciduous teeth and alveolar resorption, especially around the upper left first 
deciduous molar. 

Diagnosis.—Dental caries, alveolar abscess of left first deciduous molar. 
Hemophiliac. 

Treatment.—It was decided to remove the infected tooth and possibly 
several others, because of the danger of a sudden and acute flare-up. Due to 
the fact that the patient was a known hemophiliac, preparation for the ex- 
traction was of great importance. 

The patient’s blood type was found to be O—Rh positive. On admission 
to the hospital, hemoglobin was 11 Gm., white blood count, 5,100, urine, 
negative. 

On January 21, the bleeding time was five minutes. The coagulation 
time, by the three-tube method, was twenty-four minutes, the plasma coagula- 
tion time was 232 seconds, with a normal of 120 seconds. Prothrombin time was 
15.6 seconds with a normal of 18.21 seconds. These same tests were repeated 
the following day. A coagulation time of thirty-nine minutes was obtained ; 
plasma coagulation time was 263 seconds; prothrombin time was 21.5 seconds 
with a normal dilution. It was felt that the patient could be operated on 
safely after preparation with multiple transfusions. Coagulation time was re- 
peated on January 27, when it was thirty-five minutes. 

On January 28, the patient was given one transfusion of 250 ¢.c. blood, 
after which the coagulation time was twenty-three minutes. The patient was 
given another transfusion that same evening and the following morning. 
Immediately before surgery on January 29, the coagulation time was eighteen 
minutes. The tooth in question was extracted with ease under local anesthesia. 
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Bleeding was controlled locally with topical application of thrombin. The 
patient’s condition was good. During the afternoon, the patient had slight 
oozing and a large clot began to appear, but later in the evening the bleeding 
increased. The socket was cleansed and repacked with thrombin. The bleed- 
ing was apparently controlled. Late that night, however, there was marked 
oozing, at which time the socket was again packed and good hemostasis 
achieved. Coagulation time was eighteen minutes. The patient was given a 
transfusion of 125 ¢.c. whole blood. There was no bleeding until the following 
evening, at which time the socket again began to bleed. 

The socket was packed and a transfusion of 250 ¢.c. plasma was given. A 
very short time later, plasma administration was repeated. The next day a 
good clot was present and the patient’s general condition was good. On 
February 1, the clot broke loose and the socket responded poorly to therapy. 
There was continual bleeding, but finally this responded to a new thrombin 
pack. 

General clinical opinion was that the coagulation time was still prolonged. 
The patient was given 250 ¢.c. plasma, and coagulation time was recorded at 
thirty-seven minutes. On February 3, it was necessary to give him 750 c.c. 
plasma when severe oozing developed. Bleeding finally responded to this 
treatment. Later that day bleeding recurred, and 250 c.c. plasma were ad- 
ministered. Coagulation time was listed at thirty-six minutes. On February 
4, the patient suffered a severe bleeding spell, and 1,000 ¢.c. plasma were 
given, which eventually stopped the bleeding. After this transfusion only 
slight oozing was noted. The tooth socket was fully healed on February 12, 
when the patient was discharged from the hospital. 
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Announcements 


American Academy of Oral Pathology 


At a meeting of the American Academy of Oral Pathology held in Chicago 
on Feb. 8, 1948, the following officers were elected : 


Lester R. Cahn, Columbia University, President 

Paul E. Boyle, University of Pennsylvania, President-Elect 

Lester R. Burket, University of Pennsylvania, First Vice-President 
Henry M, Goldman, Boston, Massachusetts, Second Vice-President 
Hamilton B. G. Robinson, Ohio State University, Editor 

Joseph L. Bernier, Army Institute of Pathology, Secretary 


Twelve papers on various phases of oral pathology were presented by oral 
pathologists from institutions throughout the country during the all-day meeting 


of the Academy. 
HamILtTon B. G. Rosrnson, Editor, 


Ohio State University, College of Dentistry, 
Columbus 10, Ohio. 


American Board of Oral Surgery 


The American Board of Oral Surgery will conduct examinations for certifi- 
cation on Sept. 7 and 8, 1948, in Chicago, Illinois. 

For further information, write Dr. Leslie M. FitzGerald, 718 Roshek 
Building, Dubuque, Iowa. 





Fourth Annual Dental Medicine Number 


(Concluded) 


GEOWTH AND TRANSFORMATION OF THE MANDIBULAR JOINT IN 
THE RAT. IV. THE EFFECTS OF THYROIDECTOMY AT BIRTH 


H. Becks, D.D.S., M.D., D. A. Coturns, A.B., M.S., D.D.S., C. W. Astrne, Px.D., 

M.D., R. O. Scow, M. E. Stmpson, Px.D., M.D., anp H. M Evans, M.D., 

San FRANCISCO AND BERKELEY, CALIF. 

HYROID deficiency is known to lead to delayed tooth eruption and dento- 

facial anomalies. Our knowledge of the mechanism of these changes in the 
jaws and teeth is, however, incomplete. Recent investigations have disclosed the 
importanee of the mandibular condyle in the growth and development of the 
lower jaw, and the responsiveness of this structure to hormonal influences.” * * 
The purpose of this paper, the fourth in a series of studies on the mandibular 
joint, is to describe the histologic structure of the condyle in rats whose thyroid 
glands were removed at birth. 

Thyroidectomy in the newborn rat results in a severe slowing of general 
growth and differentiation.* °> On the basis of roentgenographie examination of 
the skeleton, Seow and Simpson found that thyroidectomized rats differed 
greatly from normal in that the rate of growth was reduced and there was a delay 
in the appearance of secondary ossification centers. Histologic examinations of 
the tibia, metacarpal, and caudal vertebrae confirmed and extended these ob- 
servations.® 

The mandibular condyle of the rat at birth, the time of thyroidectomy, is 
composed entirely of hyaline cartilage. During growth, proliferation is active 
in this cartilage. No secondary center of ossification like that in the epiphyses 
of long bones is formed. Erosion of the cartilage and replacement by bony tissue 
take place from the ramus of the mandible. The density of this bony tissue in- 
creases and reaches a maximum by approximately 250 days of age. The cartilage 
is eventually reduced to a thin layer. However, the zone of undifferentiated cells 
beneath the articular surface remained even in the oldest rat thus far studied 
(1,316 days of age). 

For a study of the effects of thyroidectomy on the mandibular condyle, there 
were available the heads of the rats which were thyroidectomized at birth* and 
which had been used in the roentgenographie and histologic analyses previously 
reported.*® Nine rats in which the thyroidectomy had been established as com- 
plete were sacrificed, with normal litter mate controls, at 56, 72, 76, 84, 94, and 
105 days of age. The skulls of these animals were divided into halves, roent- 


q From the Division of Dental Medicine, College of Dentistry, the George Williams Hooper 
Foundation for Medical Research, and the Institute of Experimental Biology, University of 
California. 
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: the sien vewatty of California, the Rockefeller Foundation, and the California State Den‘al 
é ciation, 

: an method of operation and criteria for completeness of operation are described 
elscwhere. 
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genographed, and fixed in neutral formol. The mandibular joints were dissec 
embedded in nitrocellulose, sectioned, and stained with hematoxylin and eosii 
Following thyroidectomy, the heads of the rats were dwarfed like the 
of the body. The skulls were rounded in shape, with a disproportionately g) 
breadth in the plane through the glenoid fossae. The normal controls sho: 
longer, relatively narrow heads. This same disproportion was seen on examina- 
tion of the dissected mandibular condyles. Although actually smaller, the con- 
dyles of these thyroidectomized dwarfs showed broadening in their mediolatvral 
diameter (the plane through which the histologic sections were taken). 


bi 


ae 


' 


, 
4 
: Mediolateral sec:ions of mandibular condyle of normal and thyroidectomized rats. (Thy- 

roidectomy performed at birth.) Hematoxylin and eosin stain. Magnification: Homal VI, 
objective 6; Extension, 66 cm.; X92. 

Fig. 1.—Normal, 56 days old (Spec. 8061 Pl, 8421). 

Fig. 2.—Thyroidectomized, 56 days old (Spec. 8068 Pl. 8465). 

Fig. 3.—Normal, 72 days old (Spec. 8083 Pl. 8423). 

Fig. 4.—Thyroidectomized, 72 days old (Spec, 8096 Pl. 9641). 


The histologic structure of the mandibular condyle of a normal control 
the youngest rat sacrificed, 56 days of age, is shown in Fig. 1. The eartilagé 
the surface of the condylar head had alxeady undergone marked reduction 
thickness. Multiple capillary tufts impinged upon it at the zone of erosion. 1 
neck of the condyle consisted of sturdy bony trabeculae. The marrow occur: 
only in small islands between these trabeculae. 

In the thyroidectomized animal of the same age the condyle was sma! 
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r, 2). The process of erosion was less active, and the cartilage had thus 
ntained the thickness and architecture characteristic for that of the 20-day- 
iormal rat.' On the other hand, the bone of the condylar head and neck was 
se, corresponding to that of a normal animal even older than 56 days. 

Fig. 4 shows that seventy-two days after thyroidectomy, the condylar head 
a mediolateral diameter approximately equal to that in the normal control 
orresponding age (Fig. 3). However, its shape had been altered from that 
acteristic of the normal by flattening. The cartilage of the head no longer 


Mediolateral sections of mandibular condyle of normal and _ thyroidectomized rats. 


(Thyroidectomy performed at birth.) Hematoxylin and eosin stain. Magnification: Homal 
VI, objective 6; Extension, 66 cm.; 92 


Fig. 5.—Normal, 84 days old (Spec. 8109 Pl. 8378). 

Fig. 6.—Thyroidectomized, 84 days old (Spec. 8117 Pl. 8440). 
Fig. 7.—Normal, 105 days old (Spec. 8131 Pl. 8426). 

Fig. 8.—Thyroidectomized, 105 days old (Spec. 8138 Pl. 8408). 


showed a conspicuous zonal arrangement. Its chondrocytes were smaller and 


tl 


iere WaS an inerease in the relative amount of matrix. The thickness of the 


artilage had been maintained as in the condyle seen at the earlier age. Caleifi- 


ion of this cartilage was not as heavy or as well defined as in the norma. 
dyle. Many of the bony trabeculae spread out on the cartilage and fused 
th it. 

The mandibular condyle of the 84-day-old thyroidectomized rat (Fig. 6) 
s broader than that of its control (Fig. 5) and showed by its flatness a marked 
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distortion in shape. The basophilic cartilage next to the bone in the cond, lar 
neck was wider, more irregular, and less sharply defined than in the conivol. 
The cells were large and rounded; there were many more vacuolated cells. Large 
masses of cartilage extended into the sturdy bony trabeculae. Marrow coniact 
with the cartilage was more restricted. In its density the bony tissue resem|)led 
that found in normal rats of advanced age. 

In Fig. 8, the condyle of the 105-day-old thyroidectomized rat continued to 
show a breadth greater than that of its normal control (Fig. 7). The thickness of 
the cartilage, however, now corresponded closely to that in the control. There were 
still more vacuolated cells. The area of increased basophilia of the cartilage was 
more clearly defined, but was still more irregular than,in the control. Marrow 
contact with the cartilage was further reduced and occurred along an irregular 
boundary. The density of the bone in the condylar head and neck was similar 
to that of the control. 

Summary 

The influence of thyroidectomy at birth on the growth and transformation 
of the mandibular condyle was studied histologically. The cartilage of the con- 
dylar head remained wide for long periods, as in young animals. However, the 
histologic characteristics of this condyle were not those of youth; the chondro- 
eytes were not arranged in orderly columns. A distortion of the head of the 
condyle oceurred, and consisted especially in a disproportionately great breadth 
and marked flattening. The bone of the condylar head and neck was denser than 
in normal animals of corresponding ages. Later, by 105 days of age, the redue- 
tion in width of the cartilage and the dense bony tissue resulted in a histologic 
structure of the condylar head and neck which approached that of the contro! of 
the same age. Thus, at this time the mandibular condyle appeared slowly to be 
gaining the structure characteristic of the normal rat. 

The bone age in these animals, as determined by roentgenographie analysis 
of representative skeletal structures* was 18 days. The long bones which were 
examined histologically (tibia, metacarpal, and caudal vertebrae) showed a de- 
velopment which confirmed this age. In sharp contrast, however, at none of the 
ages studied did the structure of the mandibular condyle correspond to that of a 
normal animal as young as 18 days. 
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THE MECHANISM OF ENZYME ACTION 
Gustav W. Rapp, PuH.D.,* Cuicago, ILL. 


CATALYST is a substance which has the ability to change the rate of a 
A given chemical reaction without the catalyst itself being consumed in the 
process. An enzyme may be considered to be a special kind of catalyst. Whereas 
most eatalysts are man-made, enzymes are, at present at least, produced by 
living cells. It must be clearly understood, however, that while enzymes are 
made only by living cells, their action is entirely independent of the presence 
of living cells. They operate by themselves and are not dependent upon the cells 
which engendered them. The term enzyme itself stems from the Greek and 
means ‘‘in leaven.’’ It was so named because some of the earliest known en- 
zymes were prepared from yeast. 

Like all catalysts, enzymes merely change the rate of speed of an already 
existing reaction. It is believed that enzymes, like their man-made counter- 
parts, cannot initiate a chemical reaction, although it must be admitted that they 
often seem to do so. However, careful measurements will always show that the 
enzymieally catalyzed reaction does proceed in the absence of these biocatalysts, 
but admittedly at a painfully slow rate. 

As biologists, our interest in enzymes ought to be great, since by far the 
majority of chemical reactions which occur in the living body to give it energy, 
growth, locomotion, and perception of stimuli are enzymatically controlled. 
Thus, the digestion and metabolism of food, a portion of respiration, the action 
of the sense organs, the contraction of muscles with its attending physical 
changes, and even the propagation of nerve impulses can all be shown to be due 


to enzymic reactions. 


The Chemical Nature of Enzymes 

The chemical make-up of enzymes is important in a discussion of enzymology 
such as this, because many of the properties and reactivities of enzymes can be 
related to it. So far as we know, enzymes appear to be put together of three 
main components : 

A large specifie protein particle, the protein carrier, or apoenzyme. 

2. A nonproteinacious organic molecule, the coenzyme, which, when identi- 
fied, has been found to be a vitamin. Others have intimated that this com- 
ponent can also be a hormone. This raises a very interesting speculation as to 
whether the action of all vitamins and hormones is not as a component of some 
specifie enzyme system. 
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3. A metallic ion, also called the metallic activator. Of the metals found 
to act in this capacity, iron, manganese, copper, aluminum, magnesium, » id 
calcium are among the most prevalent ones. 

These three components are hooked together in an as yet unknown w:y 
They seem to be of almost equal importance since when any one of them is lack- 
ing the other two cannot function satisfactorily as an enzyme. 


The Mode of Action 


Although the final word on the mode of action of enzymes is not yet said, 
an analysis of the data on hand seems to indicate that an enzyme performs its 
duty in three distinct phases. 


Phase 1.—There is a physical adsorption of the substrate component (the 
substances which are to undergo the chemical change) onto the surface of the 
enzymie molecule. An examination of the probable surface of an enzyme, which 
consists of a host of amino acids linked together as a protein, another organic 
molecule, and a metal ion, would probably show itself to be a rather well-defined 
pattern of projections and coneavities, among which would be a liberally dis- 
tributed but also well-defined pattern of electrical charges. 
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Fig. 1.—Conditions satisfactory for adsorption. 
Fig. 2.—Conditions unfavorable for adsorption. 
Fig. 3.—Conditions unfavorable for adsorption. 


We ean see then that this adsorption phenomenon is a very specific one a! 
is determined by the topography as well as the distribution of electrical charges 
on the enzyme surface as well as on the substrate molecules. The molecules to | 
adsorbed onto the enzyme must be the exact counterparts, sterically as we 
as electrically, of the so-called reaction area of the surface. It is known that n 
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f the surface appears to be reactive, but only a certain pereentage in cer- 


selected spots. 

Diagrammatically, then, only the molecules with the properly charged hills 

valleys will be able to undergo the first phase. This condition is illustrated 

‘ig. 1. 

If we have either a substance with the proper contours but not the proper 

ve distribution (Fig. 2) or a substance with the proper charge distribution 

not the proper contours (Fig. 3), then no adsorption (Phase 1) will oceur 
henee no enzymatic reaction is possible. 

Phase 2.—Once adsorption of the proper substrate molecules in the proper 

es has taken place, then the second phase can occur. This consists of the 

‘ifie chemical reaction between the substrate components. It is clear that 
th , phase is also quite specific, since only the proper molecules can interact to 

the desired end products. It is possible, of course, to have chemical sub- 

nees with approximately the correct spatial and electrical make-up but not 

the precise chemical composition. Such a substance, while undergoing Phase 1 

ith the enzyme, would not be able to fulfill the requirements of Phase 2. In 
such a ease, there would not be the desired enzymatic reaction. 

Phase 3.—Once Phases 1 and 2 have been carried out, then Phase 3, which 
consists of desorption or removal of the changed substrate from the enzyme 
surface, occurs. This happens because the end products of the reaction are no 
longer the ideally suitable substances for adsorption onto the delicately specific 
reaction surface. 

Once desorption of the products of the reaction has oceurred, then Phase 1 
can start again, and so on the subsequent reactions. 


Factors Affecting Enzyme Action 

Because of the foregoing, there are several factors which affect the ability 
of an enzyme to influence the rate of a catalyzed reaction. The seven factors 
which follow are thought to be the more important ones. 

1. The Presence of Water.—Enzymic reactions proceed best in water solu- 
tions since water is the ideal polar solvent for them. It is chemically neutral 
but permits the establishment of the electrical charges on the various portions 
of the enzyme surface as well as on the substrate particles.. These charges are 
important since they are operative in Phases 1 and 3 of the enzyme action. 

In general, enzymes work best in dilute solutions, although there is a con- 
siderable latitude for optimum activity. 

2. The Enzyme Concentration.—Within limits, the greater the enzyme 
concentration, the greater will be the rate of the catalyzed reaction. This is 
shown graphically in Fig. 4. 

The explanation for this lies, of course, in the fact that each enzyme has 
a definite number of reaction spots. Increasing the enzyme concentration will 
increase the reaction spots, and hence the rate of transformation of the substrate 
will be inereased. 

3. The Substrate Concentration.—If we start with a constant enzyme con- 
contration and incrementally change the substrate concentration from a very 
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Fig. 4.—The relation between enzyme concentration and activity. 
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gret dilution, we find that we soon reach a maximum rate of reaction above 
whi -h we cannot go. Graphically, this is shown in Fig. 5. 

A logical explanation seems to be that since a given enzyme concentration 
nts a given number of reaction spots, there is a gradual increase in rate 


pre 
unt | the substrate concentration is so high that the reaction spots are always 
saturated. An additional amount of substrate cannot increase the rate, since 


the reaction spots are the limiting factor. 

4. The Temperature of the Reaction Environment.—When the tempera- 
ture of an enzymatic reaction is raised from low to high, it is noted that the 
rate of reaction increases to a certain maximum. Above this optimum tem- 
erature, the reaction rate decreases and eventually drops to zero. Diagram- 
matically, this is shown in Fig. 6. 
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Fig. 6.—The effect of temperature of activity. 


An explanation of these phenomena seems to consist of two parts. First, 
as the temperature is raised, the reaction accelerates just as do all chemical 
reactions when heat energy is applied. Heat energy increases molecular motion 
and henee molecular collisions which are essential for reaction. Activation by 
heat, then, coneerns the substrate molecule. 

On the other hand, above a certain optimum temperature there is a partial 
dissociation of the components of the enzyme proper. This tends to make less 
enzyme molecules available for the reaction. At this point there is an antagonism 
in that those enzymes which are still functional operate on heat-activated mole- 
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ecules. Each transformation is acecmplished at a higher rate, but there are 
fewer transformations since there are fewer active enzyme molecules. As the 
temperature is raised still more, there is an actual destruction of the enzy ine. 
This is because of the protein portion of the enzyme, which is denatured by 
heat. This denaturation inactivation can also be brought about by ag nts 
other than heat. 


5. The pH of the Solution.—The pH of a solution is a measure of the 
acidity or basicity. If we plot the speed of the enzyme-catalyzed reaction 
against the pH, we get a curve like that shown in Fig. 7. 

The apparent explanation for this phenomenon lies in the changes in 
electrical charges on the enzyme surface with the pH. It would seem that the 
optimum pH is that which allows the proper charge distribution. Since an 
increase in hydrogen ions decreases the negative charges and an increase in 
hydroxyl ions does likewise to the positive charges, it can immediately be seen 
that this quantitative shift in charged points will affect the catalytic ability of 
the enzyme. 
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Fig. 7.—The effect of pH on enzyme activity. 


It must be admitted that there seems to be a difference in optimum pH de- 
pending on the nature of the buffer. This does not invalidate the previous 
explanation, since we know that in analogous experiments with pure proteins 1 1e 
isoelectric point apparently is influenced by the nature of the buffer. 

6. The Oxidation-Reduction (Redox) Potential of the Medium.—Wh.n 
all other known factors are kept constant but the redox potential is change |, 
then a curve of the type shown in Fig. 8 is obtained. 
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The probable reason for this behavior seems to be found in the ability of 
the redox atmosphere to change portions of the enzyme. For instance, it is 
known that the enzymes containing SH groups are inactivated when these 
sul’ -dryl groups are obliterated. Similarly, the state of oxidation or reduction 
affe ts the constitution of the vitamins which ean act as coenzymes in the 
enz me proper. Then, too, the degree of oxidation or reduction influences the 
effe-tive ionie state of the metallic ions, also components of the enzymes. 
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Fig. 8.—The relation between redox and enzyme activity. 


7. The Presence of Inhibitors.—In addition to the foregoing factors, there 
are still other substances which retard the enzymic reactions. These inhibitors 
may be subdivided into two elasses: 

a. Nonspecific inhibitors 

b. Specifie inhibitors 
The terms refer to the inhibition of a given reaction. The nonspecific in- 
hibitors are those which affect several types of enzymes, while the specific 
inhibitors confine their inhibitory effect to a narrow range. 

a. Nonspecific Inhibitors—Any substance which causes a change in either 
of the components of the enzyme or its substrate will cause an inhibition. Thus, 
for instance, salts of heavy metals will stop a reaction because of their effects 
on the protein components. Similarly, anything which will affect the coenzyme 
portion will do likewise. Then, too, anything which will precipitate or other- 
Wice tie up the metal component will render the enzyme ineffectual. 
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It will be seen that protein precipitants will, in general, inactivate all 
enzymes, since all of them contain protein components. However, since the 
coenzymes and metallic ion portions of enzymes vary greatly, it follows that 
an inhibitor can inactivate a member of a given. constitutional type but be 
entirely ineffective against another type. For example, hydrogen sulfide will 
inactivate those enzymes which contain metals precipitable by this reagent, 
while those which contain aluminum or magnesium will be unaffected by it. 
Another example, better known, perhaps, is the inability of the blood clotting 
enzymes to function when oxalate or citrate is added to make the caleium ions 
ineffective. Other enzymes which do not have metallic ions affected by these 
reagents will not be inactivated by them. 


b. Specific Inhibitors—This type of inhibition is not as well known as 
the previous type but is of much greater physiologic importance. Such inhibition 
is caused by substances which are said to be structural imitators or imposter 
molecules compared to the natural substrate. These molecules interfere with 
Phase 1 or Phase 2 in the described mode of operation. 

If we consider a molecule which has the requisite spatial configuration 
and also the necessary electrical charge pattern, we will expect this substance to 
be adsorbed on the enzyme. But if this compound does not have the correct 
chemical constitution, then Phase 2 cannot oceur. In such an event, this ‘‘im- 
poster molecule’’ prevents a successful enzymie reaction for two reasons: (1) It 
prevents the adsorption of the natural substrate molecule which it imitates and 
competes with; (2) it, per se, does not react with the rest of the substrate. 

There are many such inhibitors, such imposter molecules, occurring in the 
nature of ‘‘tailor-made’’ in the laboratory. An outstanding example is the 
sulfanilamide molecule which apparently competes with para-aminobenzoic 
acid for the reaction spots on a particular enzyme. Any number of other such 
competitors will immediately come to mind in many such diversified fields as 
biology, medicine, pharmacology, and physiology. Indeed, it may well be 
that many of our drugs act in a similar competitive way with structurally 
similar natural metabolites in the cells of the body. Another important imposter 
molecule competition will be the subject of my paper on local anesthesia, page 
327. 


Discussion * 


Enzymology has been discussed as seen through the eyes of a hybrid 
biochemist-physiologist. The high lights were established facts, and the shadows, 
shadings, and background were personal interpretations. Frequently, not 
much eare was taken to indicate where one left off and the other began. 

Some of the statements presented are undoubtedly true. Others may need 
to be revised, while still others will have to be discarded. However, only if we 
propose something, in the light of sound observation, of course, and only if 
these statements are challenged and proved or disproved ean we hope to 
prevent our mental groove from becoming a rut. The ideas presented have merit 
since they seem to interpret the known and point to further work on problems 
as yet unsolved. 





AN ENZYMIC THEORY OF LOCAL ANESTHESIA 


Gustav W. Rapp, Px.D.,* Cucaco, ILL. 


\ESTHESIA may be defined as a physiologically reversible condition 
A produced by some agent or technique, in which there is an absence of 
sensetions. A sensation may be said to be an interpretation of a stimulus 
arising somewhere in or outside of the body. It is clear that in order for us to 
interpret the effect of the stimulus it must reach the brain. The pathways over 
which the stimuli are transmitted to the brain are, of course, the nerves. The 
stimuli are received at their starting points by definite characteristic structures, 
the sensory receptors. 

In the light of the foregoing, anesthesia results when either the receptors, 
the nerves, or the brain are not functioning. If the nerves are prevented from 
carrying the impulses, we have regional, or local, or truncal anesthesia. If the 
brain is rendered physiologically nonfunctional, the condition is general anes- 
thesia, while when the receptors are not capable of receiving the stimuli, we have 
topical or surface anesthesia. This discussion will concern itself only with the 
first type mentioned: nerve block or local anesthesia. 


The Nerve Impulse 

In order to understand what happens when a nerve ceases to carry im- 
pulses after a drug is applied, we must first consider the activities within the 
nerve when a nerval function operated and the nerve carried an impulse. 

Early scientific investigators considered a nerve impulse as an electric 
current which passed along the nerve and excited the end organ into activity. 
This coneept was soon supplanted, since an electric current travels about 
186,000 miles per second, while even ‘the fastest nerve impulse rarely exceeds 
150 yards per second. 

Another view held that the impulse consisted of a series of polarity reversals 
along the nerve so that the end result is a wavelike phenomenon of negative 
electrical potentials. In the light of present-day knowledge, this concept is still 
inadequate since there are so many observations concerning the nerve impulse 
which cannot be explained satisfactorily by such a purely mechanical basis. 
Among these are subliminal and liminal stimuli, the summation of stimuli, the 
all-or-none law, the effect of temperature, and the effect of chemical substances 
including stimulants and anestheties. 

Then, too, this concept has no need of the chemical reactions which are 
known to oeceur within the functioning nerve. It is indeed rare for Nature to 
allow the existence of anything or any process for which there is no need. 

If we examine the activities associated with a nerve when it functions, 
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we find that in essence there are two types of phenomena associated with the 
actual passage of the impulse: 


I. Physical phenomena 
1. Two waves of heat 
a. Initial or activity heat 
b. Delayed or recovery heat 
2. Wave of negative electrical potential 


Chemical phenomena (substances involved in nerve action) 


1. Uses oxygen 
Gives off carbon dioxide 
Metabolizes carbohydrates 
Produces lactic acid 
Acetylcholine 
a. Liberated on stimulation 
b. Disappears soon afterward 
Phosphocreatine and the adenyl phosphate system breakdown and 
resynthesis. 


It is possible to measure the magnitude and speed of the two physical 
phenomena, and they have been shown to be inseparably linked. It has been 
said that the process of depolarization in the nerve trunk which then would 
result in a relative negativity causes the initial heat liberation. I believe this 
to be simply a matter of begging the question and no explanation at all. 

If we consider only the facts that the propagation of a nerve impulse is 
slowed by a drop in temperature and speeded up by increasing the temperature 
within physiologic limits and that in the absence of chemical reaction within 
the nerve there is no impulse possible, we are forced to the conclusion that the 
seat of nervous activity lies in chemical reactions. 

This contention becomes plausible when we vecognize that the chemical 
transformations which are known to oceur in a nerve are, with perhaps a few 
exceptions, the same as those that supply muscles with their energy for con- 
traction. The key to the solution of this knotty problem seems to be found 
in the recently discovered reaction between acetylcholine and phosphocreatine. 
Phosphocreatine has long been known as a stbrehouse of explosive energy, and 
this energy is liberated during its chemical reaction with acetylcholine, a reaction 
which is facilitated by a specific enzyme—a complicated naturally occurring 
catalyst. 

Such a purely chemical approach even suffices to explain the inescap: le 
electrical phenomenon. We know that an electrical potential difference is 
generated when acetylcholine is in contact with a lipoid phase. This is a nega! ive 
electrical potential and, fortunately, of the same order of magnitude as | ‘iat 
measured during a normal impulse propagation. With the disappearance: of 
the acetylcholine, the electrical charge also disappears. From this it app: irs 
that the existence of the electrical potential difference in portions of the ni ‘ve 
and the presence of acetylcholine are also inseparably linked. 
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‘he disappearance of acetylcholine which must take place in order to 
rest ve electrical neutrality involves two distinet enzymatically catalyzed 
cher ical reactions. One is the energy-releasing reaction from phosphocreatine 
(wi. the intervention of the adenyl phosphate system). The second mechanism 
ma\ be thought of as a safety valve. In this mechanism, acetylcholine is 
hyd. olyzed by the well-known enzyme, cholinesterase, to acetic acid and choline 
wit!) but little production of energy. 

\ résumé of the most likely series of events that oceur when a nerve is 
stin: slated follows : 

i. Any stimulus liberates acetylcholine. 

. Acetyleholine sets up an electrical. potential difference between the 
activated and resting portions of the nerve. 

3. Acetylcholine reacts and is removed in two ways: 

:. Acetylcholine reacts with water to form acetic acid and choline. There is 
little energy released. This reaction is catalyzed by cholinesterase. 

). Acetyleholine and phosphocreatine react with the result that large 
quantities of energy are released. This energy thus made available serves as a 
souree of local heat and is also the stimulus for the adjacent portions of the 
nerve where more acetyleholine is then liberated which, in turn, starts the 
series of occurrences mentioned previously. 

4. Removal of acetylcholine removes the local electrical potential and 
thus restores neutrality. 

During the subsequent ‘‘recovery’’ period, carbohydrates are metabolized 
to yield the energy which is needed to resynthesize acetylcholine and phospho- 
creatine for future nerve impulses. It is during this period of resting activity 
that the second wave of heat travels along the nerve. 

These chemical reactions are extremely rapid ones and can well take place 
within the necessary time which has been experimentally found. By means of 
this concept we can explain several phenomena as follows: 

a. The Effect of Temperature.—This is the result of a universal effect 
of temperature on enzyme action, as explained in my paper, ‘‘The Mechanism 
of Enzyme Action,’’ page 319. Raising the temperature within the physio- 
logic limits firsts speeds the impulse and then slows it. Cooling a nerve stops 
the enzymie reactions, and hence the impulse. 

b. A Subliminal Stimulus.—This is the result of a weak or extremely 
short stimulus which liberates only a small amount of acetylcholine so that 
much of it is hydrolyzed in the nonenergy-producing reaction before the 
energy-producing one can operate adequately. 

c. A Liminal Stimulus.—When enough acetylcholine is liberated, either 
through a strong stimulus or a series of quickly repeated weaker ones, it is suf- 
ficient to activate the energy-producing reactions. é 

d. The All-or-None Law.— When enough acetylcholine is liberated to start 
the energy release from phosphocreatine, this released energy liberates acetyl- 
choine in the immediate environment which then reacts with the phospho- 
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creatine situated there, the result being a wave of activity along the stimul. ied 
protoplasm. It is then like a spark which sets off and consumes a train of ¢ \n- 
powder. 


e. Anesthesia.—In the discussion of enzymes, mention was made of the 
specific inhibitors of enzyme activity. These were said to be compounds w)ich 
mimicked the structure of the natural substrate so that the enzyme surt:ces 
were blocked. Because the substance is chemically different from the natural 
substrate, the intended chemical reaction cannot take place. 

This same type of structural similarity of an imposter molecule which 
competes with acetylcholine for a place on the enzyme which catalyzes the release 
of energy from phosphocreatine seems to be the answer to local anesthesia. 

If we observe the structures of acetylcholine and a well-known local anes- 
thetic substance, procaine, we can see points of similarity and difference: 
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to be the essential structure for proper adsorption onto the enzyme in this 
system, we can see that procaine possesses the necessary qualifications for Phase 1 
of enzyme activity. We might also call this structure the ‘‘anesthesiophore’’ or 
the bearer or backbone of anesthetics. 

Let us examine the procaine molecule in the light of Phase 2 of enzy: 
activity. Using acetylcholine as the comparison since it is the natural su! 
strate, we see a decided dissimilarity outside the structure which we have des'z- 
nated as being essential. These extraessential atoms making up the proca !e 
molecule make it evident that the normal chemical reaction cannot take pl: 
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The term ‘‘auxo-anestheticon’’ suggests itself for these auxiliary structures. 
Bec. use of this dissimilarity, the adsorption of procaine on the enzyme molecules 
mly does not produce propagation energy but, furthermore, prevents the 


not 
al substrate, acetylcholine, from being enzymatically involved in nerve im- 


no! 
pul» propagation. 

[f we recapitulate and use the old and classie ‘‘lock-and-key’’ analogy of 
Ehrich, we might say that normally acetylcholine is the key that fits the key- 
hole and opens the lock which releases energy from phosphocreatine. The pro- 
cain molecule also fits into the keyhole but cannot open the lock because its 
beard has the wrong cuts for the tumblers of the lock. This not only does not 
open the lock but prevents the correct key from doing so. 

\ glanee at some of the other well-known local anesthetic molecules will 

il that they, too, within reason of course, fit into this simple analogy. 


CH,—CH,—CH, 


Ys 
fo. -CH,—CH,—N 


hy 
H 


Monoeaine 


O HN H, 


a Se ee nee 
> see —O—CH,—CH,—( H,—N€ P i. 


——— | 
CH, 


Metyeaine 
0 CH,—CH, 
en 
H,C,0- ¢ \—¢—0—CH,—CH,—N 
CH,—CH, 


Intracaine 


0 ‘H,—CH,—CH,—CH, 


VA 
a, 
NC _ —O—CH,—CH,- 


( 
wf 
et 

( 


‘H,—CH,—CH,—CH, 
Butyn 
H 0 CH, 
*\ eee VA F 
n—Z S- ._O—CH,—CH,—N 
p eens - Z 
OH, 


Tetracaine 





332 GUSTAV W. RAPP 


The hypothesis can be tested in a rather simple but rigorous way. 1) the 
laboratory we can prepare the diethylaminoethyl-para-aminomadelate compo ind, 


0 : CH,—CH, 


—— 4 ff 
H,N—¢ St ‘H,—C—O—CH,—CH,—N 


CH,—CH, 


This compound has the basie structure that we have designated as being essen- 
tial. It also has the proper extraessential outside groups. However, since the 
interposition of a single carbon group between the benzene ring and the carboxy] 
group, the negative polarity on this carboxyl group is not of the same magnitude 
as that of procaine. Hence, while this tailor-made molecule appears to be very 
similar to procaine, it ought not to be a local anesthetic. Clinical experimenta- 
tion has upheld this supposition. 

Another example of a tailor-made molecule is Thiocaine. Its structure is as 
follows: 


O CH,—CH, 
VA ’ 
-~-C—S—CH,—CH.,—N 
CH,—CH, 


In this molecule, the ester-oxygen has been replaced by a sulfur atom. Since 
this substitution does not appreciably affect the interatomic distances and has 
a charge similar to the oxygen it replaces, we might expect this compound to be- 
have as an imposter molecule and cause local anesthesia. Indeed, it does. 

In vitro experiments have shown that this competition between procaine 
and acetylcholine is a mol-for-mol one. However, we know that it takes a certain 
critical concentration of an anesthetic drug to anesthetize the nerve. A simple 
ealeulation will show that such solutions certainly have many more molecules 
than there can possibly be acetylcholine molecules in the nerve. This apparent 
inconsistency can be resolved by considering, that the anesthetic drug must be 
within the nerve in order to compete with acetylcholine. 

Penetration of the anesthetic drug into the nerve depends upon several fac- 
tors. First, there is the size of the molecule. It will be seen that, all other things 
being equal, a small molecule will diffuse more rapidly than does a large one, 
which might not diffuse at all. 

A most important but often neglected factor is the fact that in orde, to 
penetrate into the nerve the anesthetic molecule must be present in the free |:ase 
form. Since most free bases of such large molecules are not soluble in weer, 
the usual expediency that is employed is to transform them into salts. T 
salts or charged forms do not penetrate into the nerve, hence, while we | 
have an abundance of total anesthetic molecules in a given solution, the « 
centration of free-base molecules which might penetrate could be very sma! 





[ac 


the 


ENZYMIC THEORY OF LOCAL ANESTHESIA 333 


[hese facts point to an answer to the riddle as to why certain drugs produce 
anesthesia when injected into tissues, which have a good supply of neu- 
ing substances, while they are entirely ineffective when placed on the sur- 
which has a decidedly limited neutralizing ability. It also explains why 
ree base of a drug applied to the otherwise unanesthetizable surface pro- 


duc s adequate insensitivity. 


on 


dot 


it o 


[t cannot be claimed that this hypothesis of the action of local anesthetics 
‘rves is the final word. Much work still remains to be done. However, it 
explain many of the observations which were heretofore not explained, and 
‘ns new avenues for future research on nerve physiology and pharmacology. 





THE GROWTH OF THE JAWS AND THE ERUPTION OF THE TEETH 
ALLAN G. Bropre, D.D.S., Pa.D.,* Cuicago, IL. 


T IS the purpose of this paper and the next, ‘‘The Growth of Alveolar Bone 
and the Eruption of the Teeth,’’ to attempt a synthesis of the findings of a 
number of investigations in the two areas under consideration, viz., growth and 
eruption. Many men have contributed to the rock pile of our knowledge, and 
they have employed many methods. The result appears to the uninitiated to be 
an accumulation of unrelated studies because only infrequently does anyone 
take the time to put the pieces together so the whole picture may be seen. Yet 
only when this is done is it possible to state just where we stand today and where 
we hope to go from here. 

No all-inclusive account of the growth and eruptive processes may be given 
from any single angle. It would be too much like viewing simultaneously all 
of the happenings in a ten-ring cireus. We have to content ourselves with a step- 
by-step account of the happenings in each area as these happenings pertain toa 
particular process. The same treatment must be accorded each process before 
attempting to put them together as a composite whole. 

Two tendencies must be strongly resisted in such an effort. The first of 
these is the tendency to state that this occurs first and that oceurs second. The 
other is our fondness for saying that this happens because that happened first. 
In few matters pertaining to growth has any evidence of first causes been pro- 
duced. <A chain of events that follow the usual or average order in one in- 
dividual may be considerably altered in another, yet both may be equally normal. 
There is nothing that plagues both teacher and student more, nothing that makes 
the transmittal of knowledge from one to the other more difficult than the varia- 
tion exhibited by living things. The teacher is forced, in the interest of time 
economy, to deal largely with what is variously called the normal or average, 
or, more simply, ‘‘the norm.’’ He is forced td deal with central tendencies and 
with generalizations, knowing full well that the range of the quantity or quality 
with which he is dealing is of equal importance. If absolute values existed, we 
eould work with slide rules; their absence makes necessary the so-called ‘‘art 
of medicine and dentistry. We must, of necessity, deal in large generalizations 
and, even though such generalizations may seem to hold perfectly from the 
qualitative aspect, they will be found to vary quantitatively. Let me give an 
illustration of this. 

It has been shown conclusively that cells laying down enamel or deni ine 
do so at a constantly diminishing rate, that is, they deposit more material ‘he 
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firs! day than they do the second, more the second than they do the third, and so 
fort», until they stop. This is a generalization that holds true in all cases of 
nor ial tooth formation. But it is not possible to state that a similar cell in a 
diff ent individual or even in a different tooth germ of the same individual 
wil! lay down the same amount of material in the same unit of time. This is a 
mat er of individual variation. Thus, the generalization which is qualitative 
ma’ be one hundred per cent sound, and the specific or quantitative aspect may 
be tally inaccurate. In all that is said, this differentiation must be assumed 
though not stated. We shall attempt to describe general processes and to 
ate their integration with each other without implying causative factors 
iantitative values in more than very general terms. In order even to meet 
very loose requirements it will be necessary to separate the various aspects 

e growth of bones and of eruption and to consider each item separately. 

is start with the growth of a single bone. 

We know that each organ of the body must have a beginning—it must be 
initiated. In the ease of the tooth germ, Schour and Massler' have shown that 
such initiation is immediately followed by cellular proliferation which gives an 
increased bulk. It is thinkable that a similar proliferation gives rise to a limb 
bud and that subsequent separate proliferations give rise to the individual bones. 
At least, early specimens show us that these early bones are quite unlike the 
structures they will grow to be, both in structure and in form. They seem to 
perform the same function for the determination of bones that the dentinoenamel 
junction performs for the tooth, that is, they represent the morphodifferentiative 
stage. 

From this time on, the process is one of growth but this growth is no mere 
“blowing up’’ of the original pattern. The gradients referred to by Dr. Schour 
seem to work in a similar manner and, as a result of the inherent differences 
in their behavior, changes soon oceur which bring about the characterisites which 
make the identification of each individual bone possible. 

There is much that is mysterious about this whole problem, and the experi- 
mental embryologist has shown us enough of what does happen to make it seem 
even more mysterious. He has demonstrated, for instance, that a portion of such 
an embryonic structure, if taken from close to the center of initiation, trans- 
planted to a totally strange environment will give rise to the structure it would 
have formed if left undisturbed. For instance, a portion of the limb bud of a 
chicken, transplanted to the chorionic sac, or to the eyeball, will give rise to ¢ 
femur. Taken a short distance from the center it will become an undifferentiated 
part of its new environment. It would seem, therefore, that a specialization is a 
quality residing in the cells themselves but the nature of the phenomena or 
qualities that impart this ability are quite unknown. Those interested in reading 
further in this fascinating field are referred to ‘‘Prineiples of Development,’’ 
by Paul Weiss.? 

The bone pattern, or anlage as it is called, is the original blueprint or design 
and the builders are the osteoblasts or bone cells. These follow certain behavior 
patierns in their osteogenetie activity and the result is the creation of a specific 
bone. Such a bone is identified by certain characteristics peculiar unto itself— 
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size, proportions, location of landmarks, and so forth. To this extent the cells 
show a phylogenetic, an evolutionary background. However, no two of a ¢roup 
of the same bones from different animals will be identical. Qualitatively they 
may be said to be identical; quantitatively they.offer considerable differc nces, 


We are accustomed by long usage to accept the cessation of growth as a 
perfectly natural phenomenon, yet here is another unsolved mystery. Why 
should a thing that has been growing for a number of years stop growing? 
We are likely to dismiss the matter by saying that a change in the body metab. 
olism occurs at such and such a stage and as a result growth is inhibited. This 
explains nothing. Again we turn to Schour’s studies on the teeth for a possible 
answer. 

All work done on both teeth and bones by means of vital staining as well as 
other studies which have sought to put growth on a quantitative basis have 
shown that the growth rate is highest during the early stages and that it 
gradually decreases to the point where it ceases entirely. If, then, we accept 
Schour’s thesis that the same cell works throughout the entire range, it follows 
that the cell gradually loses its vitality, as it were, day by day, until it is no 
longer able to deposit bone. It has gone through an aging process and we say 
that its period of osteogenetic activity represents its life span. As a generaliza- 
tion we say that human growth ceases about the eighteenth year but the actual 
measuring of growth quickly reveals that, whereas this is true on the average, we 
ean find very few individuals who exactly meet the rule. There are those who 
are finished with their growth at fourteen years and others who grow until they 
are 22 or 23 years of age. This means, of course, that some cells have larger 
life spans than others and that some work at higher rates. We believe that both 
the life span and the rate of growth of any given cell are genetically determined 
—they may be interfered with but they cannot be exceeded except under certain 
specific pathologic conditions. Indeed, it is hard to interfere with them, regard- 
less of all we hear to the contrary. 

Thus far we have concerned ourselves with the growth of a free, individual 
bone; but the problem of the dentist is far more complex than this because the 
head, and particularly the face, is a mosaic of bones. Such an accumulation 
introduces certain additional problems not posed by the individual bone. 

The head is one of the oldest animal structures and even today it carries 
the marks of its previous stages of evolution and of its functions. Originally 
nothing but a capsule for a simple brain vesicle, it has, over the centuries, taken 
on numerous other functions, each of which has called for new parts, redesign, 
or both. It now acts as a part of the skeletal system in postural mainten: ice, 
houses the organs of sight and of hearing, acts as an intake and air conditicner 
for the lungs, offers scaffolding for the organs and muscles that make ‘ood 
procuring and utilization possible, and probably plays one of the chief role. in 
the mating process. All of these demands are served admirably by the one tis<ue, 
bone, but this tissue and the various units composed of it, bones, are striki) uly 
different one from the other. This is another fascinating field of study, »ut 
time will not permit us to do more than mention it. 
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Just as the bones of the face and cranium have gone through striking 
ves in their design which has made them constantly better adapted to their 

functions, so have they taken on other significant characteristics which 
hav adapted them to the growth process. This will bear examination in the light 
of our topie. 

[ do not have to point out to you that we are not born with a full develop- 
met of all of our bodily functions. Certain functions can be performed per- 
y at the instant of birth, while others develop gradually. Restricting our- 
selves to the head, we find certain parts well advanced in both growth and 
development while others are rudimentary. The first are associated with fune- 
tions required by the infant. Foremost, both in point of size and differentiation, 
ds the brain, and close behind it stands the tongue and the soft palate. These 
parts have grown at high rates in utero and seem out of proportion to the rest 
of the head. The head itself seems out of proportion to the rest of the body. 
It would be expected that the bones associated with these organs would be 
closer to their adult proportions than would those associated with other functions 
of a more adult nature. Investigations have shown this to be the ease. 


fee 


sta 


The Brain Case 


This part is generally thought of as being composed of the basicranium 
and the roofing bones. The first, largely preformed in cartilage, is the most 
stable part of the entire skeleton. Its parts have not coalesced at birth, but with 
the exception of two sites they do so shortly thereafter. Its prenatal growth 
has given it almost all of its growth and it is extremely slow thereafter. Be- 
sides supporting the brain, the basicranium is concerned with olfaction, audition, 
equilibrium, and the distributions and connections of the nervous system. 

The roofing bones, viz., the frontal, parietals, temporal, and occipital squa- 
mae, complete the brain capsule. It is these bones which make the adjustment 
that permits the birth of the head, and the range of such adjustment is extremely 
great. Immediately after birth, the frontal, divided at this time into two parts, 
is found lapped at the midline and bent backward, the occipital is flexed forward 
from the posterior border of the foramen magnum, and the parietals are squeezed 
superiorly until they are separated in some cases by one-half inch from the 
superior margin of the temporal squama. In a period of three days or less, 
most heads have completely recovered from the effects of birth molding and 
present the smooth contour typical of the older age ranges. Not only this but 
the typal form of the head is revealed at this time. Indeed, judging from 
the heads of babies born by cesarean section, the pattern is laid down well before 
birth. We believe at present that the form of the brain itself is the determining 
factor. 

All that has been said thus far pertains to the thin bones which comprise the 
early brain ease, but this easing undergoes striking changes with growth. Be- 
giv ning as a single-layered structure with but a single function, the eneapsula- 
tion of the brain, it comes to be overlaid with ridges, protuberances, and from 
al..ve the eyes to the back of the head by a second layer of denser bone over the 
en ire vertex. The inner surface layer follows the growth of the brain and 
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ceases to enlarge significantly after the sixth year.. The outer table, separ ited 
from the inner by diploe, follows the growth of the skeletal system and serves 
the added functions of affording protection from blows and shocks, providing 
strong muscle attachments, and the housing of the sinuses. Certain markings 
are apparently male sex-linked characteristics. 

From all of this it should be apparent that each bone has become special ized, 
not only in its adult form but also in all its growth stages, to serve the functions 
demanded of it at any given age. As indicated before, the basicranium is ready 
to function fully at birth, and hence shows a relatively slow growth and great 
stability of form. This portion is concerned with the general support of the 
brain, the transmission of nervous and vascular channels between head and body, 
the housing of the organs of hearing and equilibrium, and the support of the 
olfactory bulbs—all functions needed at birth. 


The Face 


The face is quite separate and distinct from the brain case and shows a 
high degree of independence. The fact that the two are even attached is 
probably only due to a primitive necessity to keep the end organs of the 
special senses close to the brain. The fixing of the upper jaw was an after- 
thought on the part of Nature, and the transferral of the air-receiving mecha- 
nism from the neck region to its present position between jaws and brain case 
ean only be viewed as a downright error. This move brought about a crossing of 
the food and air channels and necessitated the installation of a valve, the larynx, 
where none was necessary before. But we must deal with things as they are, so 
let us get on with our story. 

The major part of the face is, of course, the jaws and we shall concern our- 
selves principally with these structures. The upper jaw is firmly connected 
to the anterior portion of the brain case, and it should be pointed out that the 
connection is made at two points with the outer table of the brain case and 
the third with the basicranium. These are the pathways over which the shocks 
of mastication are carried around the eyes and the delicate nasal structures. 

In el face we see again the principles referred to in reference to the 
cranium, i.e., there has occurred a beautiful adaptation of each bone not only 
to its full adult functions but also to its dev elopment as such functions became 
necessary with advancing age. 

At birth the orbits are almost adult in size and the uasal cavity is relatively 
larger than it ever will be again. Thus, as might be expected from what has 
been said, we find those portions of the maxilla that are concerned with the 
housing of these parts well defined. The alveolar process, on the other hand, 
is nonexistent. The tongue, as has been pointed out, is very large, and its 
relations to the soft and hard palates and to the pharynx are prettey much w/iat 
they will always be. Our problem is to explain how the changes come aut 
that lead from the edentulous infant to the adult with a full complement of tecth. 
Obviously, the answer is growth but where does this growth occur and in w :at 
does it result? 

In most considerations of bone growth, great emphasis is placed on ‘he 
phenomena of surface apposition and absorption. It is undeniable that t! ose 
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two processes play important roles in adjusting bones to their growth, but the 
major factor in the growth of bones we believe to be a process whereby cartilage 
or connective tissue is proliferated and subsequently transformed into the 
tiss.e we commonly think of as bone. Thus the growth process itself actually 
lies n the connective tissue system of the body. Much attention has been given 
to the cartilaginous transformation which occurs at the epiphysial plates of the 
lone bones which transformation makes possible their rapid and extensive 
erowth. The role of the suture in head growth has not received the same amount 
of attention, but it is just as important. This is strikingly shown in specimens 
that receive vital dyes during their growth period. Such dyes are picked up 
by growing bone. After a certain age, the markings of these dyes can only be 


= 


seen at the sutural junctions. 

A young and growing skull ease will exhibit a generalized staining of all its 
outer surfaces, and it would be but natural to infer that it enlarged by surface 
deposition and internal resorption. However, such generalized deposition 
ceases at an early age and only the bone margins adjacent to the sutures exhibit 
the dye. Sectioning of the bones reveals growth lines on the inner surface of the 
inner table. Thus, the suture appears to operate according to principles of ten- 
sion—pulling the bones apart as it were. To maintain contact with the dura 
it is necessary that bone be deposited on the inside of the expanding case. 

[f time permitted, it would be desirable to pause and examine the activity 
at the sutures because we feel that such activity must be of a nature similar 
to that which brings about the eruption of the teeth. We shall have to content 
ourselves with a consideration of the location and mode of action of those sutures 
which seem to be the chief actors in face growth and to indicate the gross results 
of such growth. This marks the present limits of our knowledge. We shall 
restrict ourselves to the bones which actually house the teeth, viz., the maxilla 


and mandible. 


The Maxilla 


The maxilla is an attached bone which ultimately receives its support from 
the external table of the brain case. The term ultimately is used because only 
at one place does it make direct contact with the case. This is at the frontonasal 
junction where its frontal process, which runs up medially to the orbit, meets and 
articulates with the nasal notch of the frontal bone. The growth that takes 
place at this site seems to be localized largely on the maxillary side. There we 
gain the impression that this bone, by growing upward against a fixed base, is 
pushed downward. But the maxilla forms the major portion of the floors of 
both nasal eavity and orbits, neither of which descends as fast as does the entire 
bone. A similar rate of deseent would maintain the infantile proportions of 
these parts, both of which are large at birth. To prevent their overenlargement, 
new bone is laid on the superior surface of the floors of the nasal cavity and 
the orbits and in this manner the adult proportions of the face are achieved. 

At the posterior part of the alveolar process we have the area known as the 
tuberosity, and this is another active growth site. Here the maxilla meets the 
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pterygoid process which descends from the sphenoid bone of the basicran um. 
Interposed between them, however, is the pyramidal process of the palvtine 
bone, a provision which allows for rapid growth of the masticatory appar: tus, 
while maintaining the stability of the palate. Again in this region grow‘. is 
shown to be largely confined to the maxillary side of the junction and backward 
growth here results in a forward pushing of the entire bone. Thus, by the com- 
bined activity of growth at the frontonasal junction and at the maxillary 
tuberosity, the maxilla is carried downward and forward. 

A third junction of the maxilla with supporting bone lies at its lateral aspect 
where it meets the zygomatic bone. This junction is probably the most significant 
of all. Certainly it is the most robust and undoubtedly carries the heaviest 
load of function. This suture is disposed in such a manner that it lies at right 
angles to the growth direction of the middle face, and again vital stains are 
deposited on the maxillary side. From all of this it appears that this bone is 
carried downward and forward by growth on all surfaces, both sutural and free, 
which growth is in an upward and backward direction. 


The Mandible 


This bone is freely movable and has contact with other bones only at its 
condylar process which meets the basicranium in the glenoid fossa. Its growth 
has been studied more than any other with the exception of the femur and 
is probably well understood. Our only concern with it here will be to correlate 
its mode of growth with the parts of the face already considered. 


The general form and proportions of the mandible are established well 
before birth and like other bones it reveals a generalized growth for a few 
years thereafter. Following this time one finds the vital stains deposited only 
in certain areas. 


The chief site of growth of this bone lies in the condylar head. Apparently 
the intense activity here calls for a cartilage proliferation and transformation 
similar to that found in the epiphysial plates of long bones but with one differ- 
ence. Whereas the cartilage zone of long bones is bounded on both sides with 
bone, that in the condyle is bounded in this manner only on one side. On the 
other is a dense connective tissue. 

The condyle meets the ramus of the mandible at an angle and because of 
this fact its growth is in an upward and backward direction. Since this growth 
is expressed against the stable cranial base, the result is a downward and ‘or- 
ward development of the entire bone. Thus there is a behavior that paral'els 
that found in the growth of the maxilla. 

It is easily recognized that were the growth at the condyle the sole factor 
in mandibular growth, this bone would be quite different in form in the a: ult 
and in the infant. Among other peculiarities it would present an elonga! d, 
spindly econdylar neck. Other growth areas maintain its form. Vital stain ng 
reveals that there is growth along its entire posterior border which growth 1!) 
maintains the angular relation between ramus and body, (2) contributes to 
inereases in body length, and (3) leads to increases in anteroposterior widt! of 
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ramus. There is, likewise, an upward and backward growth of the coronoid 
process which maintains this part of the bone incorrect proportion. 

ine more process must be noted in the growth of the mandible, viz., resorp- 
tion modeling. Attention has been called to the fact that the anteroposterior 
lencth of the body of the mandible is gained largely by bone deposition along 
the entire posterior border of the ramus. It requires but an instant of reflection 
to realize that this same growth would bring about an increase in the width of 
the ramus that would be equal in amount to the increase in total length. In 
order to keep the ramus in proportion to the rest of the mandible there is a 
constant resorption of its anterior border that is almost equal in amount to the 
erowth that is occurring in back. The anterior surface of the ramus and the 
mandibular notch are adjusted in a similar manner. 

It will be noted that in all of the foregoing there has been no mention of 
alveolar process or of teeth. The reason for this is that the growth of the jaws 
has been shown to proceed in the manner described, whether or not teeth are 
present. True, under such circumstances no alveolar process develops, but so 
far as ean be ascertained there is no other change. In the congenital defect 
known as anodontia, the maxilla and mandible grow according to the pattern 
just described, and the distance between them increases with age until growth is 
complete. This space represents the area that would normally be gradually 
occupied by the eruption of the teeth and the growth of their supporting alveolar 
bon 
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THE GROWTH OF ALVEOLAR BONE AND THE ERUPTION 
OF THE TEETH 


ALLAN G. Bropir, D.D.S., Pu.D.,* Cuicago, ILL. 


-RAYS of infants at birth reveal that the crowns of all of the deciduous 

teeth are half calcified except the second molar which is one-third calcified. 
No alveolar processes are present and hence the teeth can be said to lie within 
the true bone of the facial skeleton. The jaws at this age are large enough to 
accommodate all of the deciduous teeth so that they could erupt simultaneously 
without crowding. The upper teeth lie disposed in an are that stretches from 
the midline of the maxilla in front to the pterygomaxillary fissure in back, which 
fissure has been referred to as one of the main growth junctions. The lowers 
are similarly arranged in the mandible from the midline in front to a point 
representing the junction of the ramus with the body in back. In addition 
to the germs of the deciduous teeth, the erypts of the upper and lower first 
permanent molars can be seen at this age. 

The incisal portions of the dental arches lie closer to the surface both in the 
upper and lower jaws than do the molars, so that one would expect the teeth to 
erupt in the order which they actually follow, viz., more or less progressively 
from front to back. The placement of the eryptof the first permanent molars 
at this age is interesting. In the lower jaw, this tooth lies on a line connecting 
the inner and outer angles formed by the ramus and body. Thus it is half in 
each. In a vertical direction it lies above the level of the second deciduous molar. 
The upper first molar, as indicated by its crypt, lies high in the maxilla, above 
and behind the germ of the second deciduous molar and immediately in front 
of the sphenopalatine fossa. 

The eruption of the deciduous teeth will not be deseribed in deta: . Begin- 
ning at about the sixth month, they erupt one or two at a time, the lower central 
incisors usually being the first to appear. These teeth are followed by their 
antagonists of the upper jaw, after which the lower lateral incisors appear, and 
so forth. As indicated previously, the process follows a more or less regular 
front-to-back order, lower teeth preceding upper teeth, but variation is common 
both in sequence and in time. Ordinarily, the entire process consumes one and 
one-half to two years. 

During all of this time, the jaws have been growing rapidly and even after 
the deciduous teeth are completely erupted the appositional bone growth at 
the alveolar crest continues to carry them ocelusally. But the other growth 
processes of maxilla and mandible, described earlier, are bringing about addi- 





Read before the Fourth Annual Seminar for the Study and Practice of Dental Medicine, 
The Ahwahnee Hotel, Yosemite, Calif., Oct. 21, 1947. 
*College of Dentistry, University of Illinois. 


od2 


JS 











GROWTH OF ALVEOLAR BONE AND ERUPTION OF TEETH 3438 





tional changes. Growth at the tuberosity has pushed the maxilla forward, in- 
creasing the distance betweeen the last deciduous molar and the pterygomaxillary 
fissure, providing space for the rotation and descent of the first permanent 
molar. The upward and backward growth of the mandibular condyle has 
driven the mandible downward and forward, and the appositional growth at the 

posterior border of the ramus has added appreciable length to the body. Re- , 
membering the original position of the first permanent molar crypt in this 
jaw, one can now appreciate the importance of the resorption process which has 
7 been attacking the anterior border of the ramus. Previously located partially 
; and in some cases wholly within the ramus, this tooth is gradually uncovered 
by the retreat of the anterior margin of the ramus leaving space for its free 
eruption. This can be seen in the mouths of children of 3 to 5 years of age as ¢ 
> flat plateau behind the deciduous arches. <A similar area can be seen in the 

upper jaw. 

Time will not be taken here to list the order of appearance radiographically 
of the various tooth germs of the permanent dentition. The excellent chart 
developed by Massler, Schour, and Poncher' gave this information in a much 
better manner than any description. It is necessary, however, to point out 
several phenomena associated with the eruption process that lead to changes 
in relation between the two dentitions. 

If one examines a labiolingual section through the incisal region of the 
mandible at the 6-month stage of life, he can see the relationship of the 
tooth germs of the deciduous and permanent incisors, just as the permanent 

/ germ is beginning calcification. It should be remembered that the germ of 
the deciduous tooth gives off the bud of its permanent successor just as the vy 
deciduous tooth begins to caleify. The two germs then lie at almost the same 
level, the permanent lingual to the deciduous, until the crown of the deciduous 
tooth is fully formed and root formation has commenced. This tooth then starts 
its eruption by moving occlusally, and it leaves the permanent tooth at its 
original level. And here the successor will remain until its crown is completed 
and root formation has started. The resulting change in relative position can 
lead to an erroneous impression unless certain facts are kept in mind. A series 
of casual mouth examinations would lead one to believe that the deciduous teeth, 
onee they had erupted, stopped moving occlusally. With this impression in 
mind, a series of intraoral x-rays would lead one to the conclusion that the 
permanent tooth germs were sinking down into the bone. Direct measurements 
made on serial headplates of the same individual reveal that the distance between 
the permanent tooth germ and the lower border of the mandible remains con- 
stant while the distance between the root apex of the deciduous tooth and the 
lower border increases, even after root formation has ceased and the crown is 
fully erupted. All of this is the result of the vertical growth of the body of 
+ the mandible which takes place mainly on the superior surface of the alveolar 
process. 

With the exception of the premolars, which form between the roots of the 
deciduous molars and seem to travel with these teeth, the permanent tooth germs 


exhibit an independence of behavior. They remain at the level at which they 
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first form while the deciduous dentition continues to move occlusally. This 
y explains the fact that the lower first permanent molar, which is at first on a 
level with or even above that of the second deciduous molar, ultimately is found 
at the level of the roots of this tooth. 
A serial study by Carlson? of the eruption of mandibular permanent teeth 
revealed that no occlusal movement of these teeth occurred until after their root 
Y formation had started. With the beginning-of root formation and for a short 
“time thereafter, the distance between the forming root end and the lower border 
of the mandible decreases. It appears that the root is growing down into the 
bone. Immediately following this, as though a pressure had been set up under 
the tooth, it travels occlusally at a faster rate than that at which its root 
elongates. This phase continues until it comes into occlusion. At this time, its 
root is still incomplete, eruption slows down markedly, and the root gains room 
for its completion partly by growing down into the bone beneath itself and 
partly by the gradual vertical growth of the alveolar process. 

One or two other facts should be ineluded in any presentation on growth 
and eruption. One of these pertains to the adjustment of teeth and alveolar 
processes to the growth process. At birth, the jaws are revealed to be widely 
separated in the resting infant. The tongue oceupies practically the entire 
mouth cavity and may flow out over the alveolar process and support the lips 
and cheeks. If proportional measurements are made at this age and repeated 
at mid-childhood, it will be found that the proportions of the various parts of 
the face have not changed. All of this work has appeared in dental literature 
and will not be repeated here. Similar work at later ages has shown that even 
after the teeth are lost there is no change in facial proportions. 

The space between upper and lower jaws, so apparent in the infant, is 
gradually closed in by the eruption of the teeth and the growth of the alveolar 
process. This accounts for the vertical adjustment. The tongue is gradually 
encompassed by the downward and forward growth of the face which occurs at a 
faster rate than the tongue grows. The author has seen numbers of cases where 
the tongue could not be accommodated within the mouth at birth but was satis- 
Macorily adjusted at the age of 6 or 7 years. 

Vertically, the jaws never grow into occlusal contact with each other. 
There always remains an interval of at least 2.5 to 3 mm. between the upper 
and lower teeth of the resting individual. This we call the free-way space. In 
some it may amount to a centimeter or more. 


A 


~— 


Variation 
In any presentation such as this there is always the danger that the state- 
ments made are to be taken just as they are made and any observation of 
deviations therefrom is to be taken as abnormal. Such is quite the opposite from 


true. Leaving out all consideration of pathology or of congenital defects, we - 
still must contend with the factor of variation. This variation shows itself in 
every detail of the factors that have been discussed. 
We now believe that the pattern of each bone as well as its rate and time 
of growth and its ultimate potential are genetically determined. The various 
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bones and the parts they go to form are not to be thought of as abnormal if they 
do not meet our own personal ideas of balance and harmony. 

The teeth likewise exhibit wide ranges of differences in form, size, color, 
time of appearance, and so forth, and they enjoy various degrees of harmonious 
relations with each other and with the bones that house them. Their eruption 
may be beautifully integrated in time with the growth of the jaws so that they 
never show any sign of malarrangement. On the other hand, they may be 
so precocious in eruption as compared to jaw growth as to present severe crowd- 
ing or they may be so far behind jaw growth as to present spacing. The upper 
jaw may be endowed with a quite different potential than that of the lower jaw, 
and there are undoubtedly cases where the muscle and bone systems are not in 
harmony. Doubtless other items could be mentioned in which such dysplasia 
could be demonstrated. 

The one statement that we believe can be made with some assurance of 
correctness is that the pattern present at birth is not going to show any marked 
change during life. The role of function, previously so prominent in all dis- 
cussions of these matters, seems to be an insignificant one when compared with 
the inherent tendencies of the organism. 
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DEVELOPMENT AND GROWTH OF TEETH 


Isaac Scoour, D.D.S., M.S., Pu.D.,* Cuicaco, IL. 


Introduction 


UR present knowledge of tooth development is derived from two sources: 

A. Studies of normal processes (as seen in microscopic sections, anatomic 
dissections, and roentgenograms). 

B. Investigations of pathologic conditions which oceur in patients or which 
have been experimentally induced. 

The body of knowledge derived from the above sources is of more than 
academic interest. It constitutes the foundation for a rational diagnosis of many 
dental conditions which can be understood best by analyzing the developmental 
processes that are involved. In this report, equal attention will therefore be 
given to the normal stages in tooth development and to their characteristic 
aberrations. 

Development implies progression toward maturity and preparation for a 
later stage in physiologic function. In the ease of tooth development, many 
stages and events must be passed before the tooth has reached the stage of 
‘elinieal eruption, when it plays its role in the masticatory mechanism. Each 
permanent tooth grows and develops for a period of at least six years within 
its bony erypt of the jaw before it emerges into the oral cavity. These years of 
development and gestation within the mandible and maxilla are not latent 
periods of rest but constitute a progressive, orderly, and timed schedule of 
dynamie stages and events. Each stage is intimately linked with the other. It 
is necessary to complete successfully the one stage before the next can be 
achieved. Therefore, a disturbance in one stage spells a disturbance in all the 
subsequent stages. 


The Developing Tooth as a Biologic Indicator of Health and Disease 


As the tooth grows and passes through its many developmental stages, it 
records with a high degree of sensitivity and accuracy the various physiologic 
and metabolic vicissitudes to which the individual is subjected. This record 
remains permanently inscribed in the enamel and dentine. The tooth thus serves 
as a biologie kymograph and mirror which reflects systemic disease, endocrine 
disorders, nutritional defects, and genetic or congenital dysplasias (Schowr, 
1938). The resulting aberration depends not only on the etiological factors but 
also on the particular stage of development which happens to be active at the 
time. The time of its occurrence often plays a dominating role on the effects. 
The earlier the stage of development that is injured the more severe the result, 
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and the more severe the disturbance that is necessary to modify the develop- 
mental stage. Fortunately, the prevalence of disturbances is least in the earlier 
stages. Thus, enamel hypoplasia, which involves the later stage of apposition, 
ceeurs in about 5 per cent of the population, while the more serious disturbance 
of anodontia, which arises at initiation, is extremely rare and requires a 
genetic disturbance. 

It must be pointed out that, in spite of the fact that the human tooth is of 
limited growth, its development is a life-long process that ends only with the ex- 
traction of the tooth or the death of the possessor. It is true that tooth develop- 
ment is most active and intense before eruption and then stops in some respects 
completely as in the case of enamel formation. However, a number of develop- 
mental processes proceed after eruption even though at a much slower rate. 
Apposition of cementum and of secondary dentine are continuous and permit 
the efficient adaptation of the tooth to changing conditions. 

Except for the enamel and the primary dentine which are completed with 
the attainment of their anatomical size and the fulfillment of the life span of 
their formative cells, the biologic recording continues within the dental tissues 
throughout life. However, in later life many of the more dynamie stages have 
ceased and the rate of activity has slowed down so that the recording is much 
more limited, more difficult to interpret, and less sensitive. After the eruption 
the tooth is indeed of ‘‘limited growth.’”’ 


Distinction Between Developing and Adult Tooth 


It is important to make a distinction between the limited growth of the 
adult (posteruptive) tooth and the continuous, exuberant, and rapid growth of 
the developing (pre-eruptive) tooth. It is the adult tooth which serves primarily 
as the organ of mastication. Its recording quality is slowed down and hardly 
intelligible. It is the developing tooth which is the biologic mirror par excellence. 

Many controversies and misconceptions in the medical and dental literature 
have arisen from the failure to distinguish between the growing and the adult 
tooth. For example, too much attention has been given to the question of 
calcium therapy in dentistry. It is true that the growing tooth in which enamel 
and dentine are still growing and calcifying needs calcium and other mineral 
salts for its normal development. The amount of mineral salts necessary for 
good calcification is easily supplied by a normal balanced diet. It is neither 
necessary nor desirable to supply the needed amount by calcium tablets. On the 
other hand, in the adult tooth in which enamel and dentine are completed, eal- 
cium is not needed nor ean it be utilized. Calcium tablets will be of no avail 
because the enamel and dentine of the — tooth are avascular and do not 
communicate with the blood stream. \ 


Stages in Tooth Development 


Tooth development is a life-long, continuous process which consists of a 
number of stages. These stages may be classified according to their microscopic 
appearance (dental lamina, bud, cap, and bell stages) or according to their 
functional significance. In this discussion, both classifications will be combined 
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in terms of the histophysiologic stages which are listed below. Emphasis will 
be placed on physiologic aspects rather than on morphologic descriptions. 

Each stage is governed by definite principles or laws, the integration of 
which makes for orderliness in the elaboration or the form and size of the organ 
and therefore its function. 

The life history of the tooth may be compared to the life history of the in- 
dividual. The individual undergoes many developmental stages as he grows 
up into adulthood. He develops very rapidly during intrauterine life. After a 
sudden jolt at the time of birth, he passes through infancy, childhood, and 
puberty, and normally matures only after many changes. Similarly, the tooth 
before it functions undergoes a number of developmental stages. These stages 
are essential to normal development and occur in the following sequences : 


I. Growth of the tooth germ 


A. Initiation of tooth development at specific points of the oral epithe- 
lium 

B. Proliferation of the epithelium (and the underlying connective 
tissue ) 

C. Histodifferentiation of the cells into formative cells 

D. Morphodifferentiation or arrangement of the cells to outline the 
form and size of the future tooth 

E. Apposition or secretion of the enamel and dentinal matrix 


II. Calcification of the deposited matrix. 
Ill. Eruption of the completed tooth into the oral cavity 
IV. Attrition or functional wearing of the tooth 


It must be pointed out that the developmental stages overlap considerably 
so that in any given tooth germ most of the stages may occur at the same time but 
at different levels. For example, in the tooth germ of the lower primary central 
incisor at about five months in utero, apposition and calcification oecur at the 
incisal edge (growth center), histodifferentiation and morphodifferentiation 
are progressing in the lower portion of the crown, and proliferation with mitotic 
activity is found at the future gingival level. Even after the crown is com- 
pleted, the proliferation still proceeds actively in Hertwig’s epithelial sheath 
preparatory to its morphodifferentiative function to guide the shape and length 
of the root. 

The scope of this report is confined to the successive phases in growth and 
ealcification. For greater detail and further analysis the reader is referred to 
the literature (Noyes, Schour, and Noyes, 1938; Schour and Massler, 1940). 


Initiation 


This stage marks the beginning of tooth formation. At predetermined 
sites in each jaw, certain basal cells of the oral epithelium are stimulated by 
some unknown chemical substance to become odontogenic, just as the growth 
of the individual is initiated by the fertilization of the ovum by the sperma- 
tozoon. 
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The stimulus to initiation is not known. Recent researches indicate that 
there are specific chemical factors necessary for initiation. Should these factors 
be discovered and utilized, it would be possible artificially to induce the develop- 
ment of teeth in edentulous areas or jaws. 

Deficient Initiation A lack of initiation is evidenced as an absence of 
teeth. This may occur in isolated areas, most frequently in the permanent 
upper lateral incisors and lower premolars, or there may be a complete lack of 
teeth (Anodontia). 

Disturbances in initiation are not common. They must be severe to affect 
this early stage and are, therefore, genetie or congenital in origin. Thus, total 
anodontia may oceur in such congenital conditions as ectodermal dysplasia which 
is manifested also in deficient sweat glands and lack of hair (Brodie and Sarnat, 
1942). 

From the point of view of the developmental history of the tooth, complete 
lack of initiation is the most serious disturbance, since none of the subsequent 
stages can possibly eventuate. 

Submerged or unerupted teeth or gingival fibromatosis which covers the 
teeth completely should not be mistaken for anodontia. 


Excessive Initiation.—W hen initiation oceurs in increased numbers, single 
or multiple supernumerary teeth result. Excessive numbers of initiation 
uncoordinated .and crowded in one area resemble complex odontoma forma- 
tions. 

Proliferation 

This stage consists of rapid multiplication of those cells stimulated in the 
previous stage. The primordium of the tooth increases in size and assumes 
changes in form leading to the bud and eap stage of the enamel organ. The 
connective tissue which surrounds and underlies the proliferating epithelium 
also shows increased activity and becomes the dental papilla (the pulp organ) 
and the dental sae (the periodontal organ). 

Proliferation of a given cell normally ceases with its assumption of the next 
stage which is histodifferentiation. If the latter is not attained, proliferation 
continues to an excessive amount. The enamel organ enlarges without restraint 
and an ameloblastoma or an odontoma may result. Tratman (1939) has pointed 
out that the nature of the odontoma formed is a function of the embryologie age 
of odontogenie epithelium. Most aberrations in proliferations. are related to 
different degrees of incomplete histodifferentiation and are, therefore, of the 
excessive type. Deficient proliferation results in partial anodontia. 


Histodifferentiation 


Histodifferentiation marks the end of the stage of proliferation. The cells 
give up their capacity to multiply as they assume their modified size and shape 
and become specialized in function. This phase begins in the cap stage and 
reaches its highest development in the bell stage of the enamel organ just pre- 
ceding the beginning of apposition of enamel and dentine. 

The cells of the inner enamel epithelium change their shape to become 
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ameloblasts and aequire their appositional growth potential to form enamel 
(Massler and Schour, 1946). This potentiality must be expressed in an orderly 
manner, i.e., at a definite time (chronology), at a definite daily rate (which 
follows gradients of age, locus, and anteroposterior direction), and for a number 
of days (the functional life span of the cell). At the same time, the mesenchymal 
cells subjacent to the ameloblasts also differentiate into the specialized odonto- 
blasts which are assigned a similarly disciplined program of activity. 

Should differentiation not occur, the nonspecific, unorganized growth energy 
expresses itself in the continued unhampered proliferation of cells. A tumor 
is therefore characterized by the unorganized proliferation of cells and the un- 
differentiated embryonic nature of the cells. The degree of nondifferentiation 
of the cells is an index to tke rate of proliferation and therefore to the malig- 
nancy of the tumor. 

The aberrations resulting from a disturbance in the histodifferentiation of 
the enamel epithelium may be: a, epithelial nests; b, cystic structures; and c 
odontomas. Minimal histedifferentiation leads to epithelial buds and cyst forma- 
tions of various types. Partial histodifferentiation results in the development 
of an ameloblastoma. Odontomas of different types arise when histodifferentia- 
tion is more advanced and the cells differentiate into ameloblasts or odontoblasts 
(Schour, Massler, and Greep, 1944). 


Vitamin A Deficiency.—The antagonism between proliferation and histo- 
differentiation is well illustrated in experimental deficiency of vitamin A. 
Vitamin A plays a specific role in the histodifferentiation of epithelium. In 
avitaminosis A, histodifferentiation is inhibited and retarded and proliferation 
is unrestrained. The epithelial odontogenic organ proliferates excessively, in- 
vading the pulp and even the marrow spaces of the adjacent alveolar bone. 
These aberrant epithelial proliferations maintain odontogenic potentialities 
which become realized when replacement therapy is instituted. In this manner 
it has been possible to produce odontomas experimentally (Orten, Burn, and 
Smith, 1937). 


Vitamin C Deficiency.—Vitamin ( plays an important role in the histo- 
differentiation of intercellular connective tissues, such as the periodontal fibers, 
the bone matrix, and the dentinal matrix. In vitamin C deficiency these fibers 
are unable to differentiate properly. The periodontal membrane is unable to 
withstand normal] stresses and the new formation of connective tissue in 


wound healing is retarded. 


Hereditary Opalescent Dentine.—This condition is termed dentino-genesis 
imperfecta (Roberts and Schour, 1939) and results from a specific genetic 
disturbance in the histodifferentiation of the odontoblasts derived from the 
connective tissue. The undifferentiated odontoblasts are unable to effect the 
regular arrangement of dentinal tubules. In addition, the functional life span 
of the odontoblasts is disturbed so that they continue to form the imperfect 
dentinal matrix for a longer time than normal. The result is a striking oblitera- 


tion of the pulp. 
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Amelogenesis Imperfecta.—In this condition the ameloblasts suffer from 
a genetic disturbance which leads to a foreshortening of their appositional 
functional life span (hereditary enamel hypoplasia) or to a defective capacity 
to assume their normal role in calcification (hereditary enamel hypocalcifica- 
tion). While these end results constitute disturbances in apposition and 
calcification, actually the cause for these disturbances lies in a disturbed histo- 
differentiation. That is, in the case of hereditary enamel hypoplasia, the func- 
tional life span of the ameloblast is genetically shortened with the result that 
the enamel that is deposited is of uniform and narrow thickness throughout the 
surface of the crown. On the other hand, in the case of hereditary hypocalcifica- 
tion, the inherited role of the ameloblasts in relation to calcification is defective 
(Weinmann, Svoboda, and Woods, 1945). 


Morphodifferentiation 

Soon after histodifferentiation begins, the inner enamel epithelium assumes 
an arrangement that outlines the future dentinoenamel junction (advanced 
bell stage), and this establishes the blueprint of the future tooth. Thus, the 
morphologic pattern of the crown is established preparatory to the next stage 
of development (appositional growth). A disturbance in morphodifferentiation 
results in abnormal shapes and/or sizes of teeth such as peg teeth, the Hutchin- 
son’s incisor, or abnormally large or small teeth (macrodontia, microdontia ). 


Occlusal Anatomy of Premolars and Molars.—Whether a given tooth has 
shallow or deep pits and fissures is established at the stage of morpho- 
differentiation by the contour of the occlusal portion of the dentinoenamel 
junction. The latter follows a genetic pattern and cannot, therefore, be 
modified by nutritional measures either prenatally or postnatally (Schour and 
Massler, 1940). 

Dens in Dente.—A deep invagination of the lingual pit of an incisor into 
the center of the crown or tooth results in an internal cavity which is lined 
by enamel and simulates a tooth within a tooth. If this invagination com- 
municates with the pulp, an infection is likely to develop soon after the 
affected tooth erupts. 

Apposition 

This stage does not begin until the cells have attained full histodif- 
ferentiation and have reached their particular position along the future dentino- 
enamel junction. Apposition constitutes the fulfillment of the growth potential 
acquired by the cells during histodifferentiation. It begins at the cuspal tip, 
the growth center, and follows an incremental pattern. An arrest in apposition 
results in hypoplasia. 


Growth Potential of Formative Cells.—In the tooth it is not difficult to 
measure the growth potential of the ameloblast and odontoblast and to assess 
their functional life span (Massler and Schour, 1946). Since only one amelo- 
blast is responsible for a given enamel rod, its length may be taken as a 
measure of the growth potential and the work done by the eell. By means 
of vital staining with sodium fluoride, it has been possible to obtain the daily 
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rate-of enamel deposition. The life span in days may then be obtained by 
dividing the length of the enamel rod by the daily rate of formation, thus: 


L (length of enamel rod) = G.P. (growth potential) — daily rate x life span 


In the dentine, the length of the dentinal tubule represents the growth 
potential or growtn work of the odontoblasts. By vital staining with alizarin 
red S, it has been possible to measure the daily rate of dentine apposition and 
thus obtain the data necessary to find the functional life span of the odontoblast. 


Enamel Hypoplasia.—Any severe local or systemic injury of the amelo- 
blasts cuts short their functional appositional life span and results in a perma- 
nent arrest in enamel formation (Sarnat and Schour, 1941, 1942). 


Dentine Hypoplasia and Pulpal Inclusions.—Unlike enamel hypoplasia 
which shows a prevalence of about 5 per cent of the population, a comparable 
condition of dentine hypoplasia of a systemie origin has not been reported 
in the literature. The odontoblasts which are of a mesenchymal origin are 
less susceptible than the ameloblasts in respect to the shortening of their life 
span, but more susceptible to disturbances in calcium metabolism. However, 
local arrests in dentine formation do occur in pulpal horns when the odonto- 
blasts are excessively crowded and suffer from insufficient blood supply and 
nutrition. 

Calcification 


Calcification.—The calcification of the enamel and dentine follows closely 
upon the deposition of the matrix. Disturbances in calcification represent a 
relatively mild systemic disturbance, and are often the result of ‘‘subelinical’’ 
variations in calcium metabolism. For a complete discussion of this and related 
problems, the reader is referred to Schour (1938) and Massler, Schour, and 
Ponecher (1941). 

Tooth Ring Analysis.—The delicate reactivity of the enamel and dentine 
during their formation and calcification is such that the slightest metabolic 
disturbances are reflected in corresponding incremental bands of Retzius in the 
enamel and Owen’s lines of contour in the dentine. This response has paved 
the way for tooth ring analysis as a biologic method of assessing the health 
and disease of the growing individual. The delicacy of response which makes 
tooth ring analysis possible and feasible is illustrated by the fact that the 
enamel and dentine forming and ealeifying at birth and soon thereafter 
records the neonatal period of adjustment in the form of the neonatal ring 
(Sehour, 1936) (Kronfeld and Schour, 1939). 


Hypocalcification and Mottled Enamel.—Slight disturbances in mineral 
metabolism often result in imperfect calcification of the enamel which is 
readily seen clinically in the form of hypoealcification. The best illustration 
of this type of aberration is found in endemic dental fluorosis (mottled enamel). 
Here is the presence of only a little more than one part per million of fluorine 
in the water supply. This condition of hypoealeification is distinctly different 
from hypoplasia. The latter denotes an arrest in enamel formation with a 
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resulting lack of enamel evident in a gross break in the contour of the enamel 
surface. Hypocalecification produces a white or chalky effect on the enamel 
surface, which is intact. The same metabolic disturbances may cause either 
hypocalcification or hypoplasia depending on the degree or severity of the dis- 
turbance. Thus, in endemic dental fluorosis an amount of fluorine equal to less 
than two to four parts per million in the water will result only in hypoealeifica- 
tion while amounts above four parts will also show a prevalence of hypoplastic 
defects in the enamel. 

In hypoealeification of the enamel there is usually a corresponding hypo- 
calcification of the dentine which is manifested in interglobular dentine and 
accentuated incremental stratification. 


The Calcification of Enamel, Dentine, and Bone in Hyperparathyroid- 
ism.—Enamel and dentine, unlike bone, are not subject to physiologic resorption 
and are not storehouses of caleium which becomes available in emergency needs. 
This difference is shown clearly in experimental and clinical hyperparathyroid- 
ism, when the skeletal system, including the alveolar bone, suffers excessive 
resorption and the teeth are intact. 

In fact, in those teeth which are still forming during the hyperparathyroid 
condition, the dentine tends to be overealeified because the blood supply of the 
pulp and odontoblasts contains an excessive amount of calcium. 


General Considerations 

The preceding discussion indicates that the stages in the growth and de- 
velopment of the tooth are of more than academic interest. Many clinical 
conditions with which we are confronted in our daily practice are of develop- 
mental origin and ean be understood and classified best in terms of the par- 
ticular stage of development from which they arise. 

The earlier the stage of development that is affected the more severe the 
result. However, it is more difficult to disturb an early stage (initiation) than 
a later stage (apposition) of development. Thus, enamel hypoplasia (disturb- 
ance in apposition) oceurs in about 5 per cent of the population, while anodontia 
(disturbance at initiation) is extremely rare and requires a genetic disturbance. 


Conclusions 


In conclusion, we wish to emphasize that a rational diagnosis and under- 
standing of a number of dental conditions will be facilitated by analyzing 
the developmental processes that are involved. The principles of growth 
illustrated in the teeth apply to a large extent to bone growth as well. A 
study of the teeth, however, facilitates their recognition since tooth growth 
is more regular and more stable than is bone growth, and is uninfluenced by 
function. 
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APPLICATION OF NUCLEAR PHYSICS IN BIOLOGY AND MEDICINE 


Epwin M. McMi.ian, Pu.D.,* BERKELEY, CALIF. 


LL matter is made of atoms; the properties of these atoms determine all of 
their chemical and physical behavior. To get an idea of the scale of sizes 
involved in atomic structure, let us imagine a piece of matter (say, a human 
tooth) magnified until it would cover the state of California; then each atom 
would appear to be about the size of the original tooth. Atoms of calcium, 
phosphorus, and oxygen would be the main things seen, and these would be 
roughly spherical and arranged in a regular array which would represent the 
erystal structure of the tooth material. If we now take a single ‘atom and 
examine its detailed structure, we find that it is mostly made of space. In this 
space there are a few light electrically charged particles, electrons, which 
wander about through the whole spherical volume, and in the very center there 
is a heavy compact body, the nucleus. This nucleus contains most of the weight 
and energy of the whole atom, and is what I wish to talk about. 

To picture the size of the nucleus, we must drop down still farther in scale, 
since the diameter of the nucleus is only about one hundred-thousandth of that 
of the atom. In contrast to the open electronic structure described above, the 
nucleus is closely packed. It is made of two kinds of particles, called protons 
and neutrons. The former carries a positive electrie charge; the latter is 
neutral, as implied by its name. If we remember that the atom as a whole 
tends to be electrically neutral, and that an electron carries a negative charge, it 
is clear that any nucleus will tend to collect about itself a number of electrons 
equal to the number of protons that it contains. Since the electrons constitute 
the atom’s contact with the outside world and determine its chemical properties, 
this results in the consequence that all nuclei having the same proton number 
form atoms having the same chemistry, and in fact belonging to the same 
chemical element. Thus, one proton makes hydrogen, two make helium, nine 
make fluorine, fifteen make phosphorus, and so on. 

The neutrons present in the nucleus add weight only, but no charge, and 
hence do not influence the chemical properties of the atom. It is then possible to 
have more than one kind of nucleus forming the same chemical element, but 
differing in number of neutrons and therefore in weight. Such different 
varieties are called isotopes. The different isotopes of an element are specified 
by stating the total number of protons plus neutrons, the so-called ‘‘mass num- 
ber,’’ in addition to the chemical description which fixes the number of protons, 
ealled the ‘‘atomie number.’’ Thus ordinary hydrogen is represented by H'; 
its nucleus consists of a single proton only, and both mass number and atomic 
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number are equal to one. The isotope of hydrogen called ‘‘heavy hydrogen’ 
contains a proton plus a neutron and therefore has mass number two, and is 
represented by H.? Both of these are stable isotopes, that is, they last forever 
and are found in nature. The next hydrogen isotope, H,’ is not stable. A 
nucleus having this composition does not like it very much, and tries to change 
into the helium isotope He,’ which has two protons and one neutron instead of 
one proton and two neutrons. When this change happens, a negative electron 
is ‘‘ereated’’ to preserve the balance of electric charge, and is ejected from the 
nucleus with very high speed. This ejection of electrons is a form of radio- 
activity, and therefore the isotope H®* is called a radioactive isotope or, for 
short, a radioisotope. 

If we go through the whole periodic table, we find that every element has at 
least one unstable isotope, and every element except those with atomic numbers 
43, 61, or above 83 has at least one stable isotope ; most elements have more than 
one of each. Each unstable isotope has its characteristic rate of decay, de- 
pending on how long it takes it to make up its mind to make the fatal step of 
ejecting a particle. This is governed by a probability law, which leads to an 
‘‘exponential’’ type of decay, in which half the atoms decay in a time interval 
ealled the ‘‘half life,’’ half of what is left in the next interval, and so on. Thus, 
after three half lives, one-eighth is left, after four, one-sixteenth, and so on. 
The known half lives cover a range from a small fraction of a second to many 
billions of years. The longest-lived isotopes are found in nature, not- having had 
time to decay completely since their formation in some earlier stage of the 
universe. The shorter ones in a few cases (such as radium) descend from longer- 
lived ones, and are continually replenished in the earth, but mostly they must 
be made in the laboratory. This is where the machines of nuclear physics, 
eyelotrons, and chain-reacting piles come in. 

Normally, nuclei remain very aloof from each other, because of the elec- 
trical repulsion resulting from their positive charges. However, if they are 
thrown together with great speed, they can be forced into contact against this 
repulsion, and then reactions occur rather similar to chemical reactions, except 
that here neutrons and protons charge their combinations instead of whole atoms. 
Nuclear reactions of many types are known, in which nuclei charge into dif- 
ferent isotopes by gaining or losing neutrons, into different elements by gaining 
or losing protons, or may be split in half (fission) or be completely broken into 
small pieces. A typical nuclear reaction is the following: 


P31 + H? ae ps2 + H? 


Here P*', the stable isotope of phosphorus, is struck by a heavy hydrogen 
nucleus, and an ordinary hydrogen nucleus comes out. The extra neutron is 
left stuek in the phosphorus, making the isotope P*? which is radioactive, decay- 
ing into the stable sulfur isotope S** with a fourteen-day half life. 

The eyelotron is one of the types of devices built for making nuclei move 
fast enough to collide and react. It works by giving successive electrical kicks 
to nuclei, gradually building up their speed until they are released as from a 
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slingshot and fired into a target consisting of the kind of atoms it is desired 
to bombard, for instance phosphorus in the case given above. The chain-reacting 
pile works on a different principle, involving the remarkable reaction known as 
fission in which a nucleus of a very heavy atom such as U** is struck by a 
neutron and then splits into two nearly equal parts, releasing a large quantity of 
energy and, what is most important, some additional neutrons. These extra 
neutrons can go on and react with other uranium nuclei, making still more 
neutrons, and so on. Thus the reaction can sustain itself; if conditions are 
properly adjusted, it goes at a steady rate as in the pile; if allowed to build up 
explosively, we have an atomie bomb. A parallel situation exists with gasoline 
which can be either burned steadily or exploded, depending on conditions. The 
pile then is an intense source of neutrons, and any nuclear reactions produced 
by these particles can be carried out by simply putting pieces of materials to 
be bombarded inside the pile. For instance, another way of making P* is to 
put ordinary phosphorus P*! into the pile; it will capture neutrons directly, 
forming the radioactive isotope P** which has the same properties as it has when 
made by bombardment with heavy hydrogen nuclei from a cyclotron. 

What I have said so far has been introductory ; now we come to the question, 
‘‘What has all of this to do with biology and medicine?’’ There are two answers. 
First, the radiations from radioactive substances produce effects on living 
tissue, which as you all know are used in the treatment of neoplastic diseases ; 
this branch of the field I do not intend to go into. The other answer is the use 
of the radioactive materials as tracers for research purposes, which has already 
had a very extensive development and was the application I had in mind in 
giving this talk. The idea is very simple. When a radioactive atom decays, 
it gives off a fast electron; this electron as it goes through matter knocks loose 
some of the outer electrons from atoms along its path, thus producing free 
electric charges known as ions. When the matter has been ionized, observable 
effects appear. For instance, suppose we have a metal tube with a wire down the 
middle, filled with gas at low pressure, and with an electric voltage between the 
wire and tube which is almost but not quite big enough to make a spark jump 
across. Then a single ion produced in the gas is enough to start a spark dis- 
charge, the resulting electric pulse can be amplified, made audible as a click in a 
loud speaker, and be made to operate a mechanical counter which records directly 
the number of times a fast electron has traversed the gas in the tube. This is 
a Geiger counter, and, you see, has an astonishing sensitivity, being able to 
record the effect produced by a single atom. Another way of detecting ions is by 
the cloud chamber, which uses the fact that water vapor condensing from a 
saturated atmosphere tends to form droplets about ions. An electron goes 
through the chamber, making a trail of ions; then the air in the chamber is 
eooled by expansion, water condenses on the ions, and a corresponding trail of 
fog drops is formed, which can be photographed. Thus the exact path of a par- 
ticle from a single atom is made visible; one can say that the particle has left 
its footprints for all to see. A still further method of detecting ions comes from 
the simple fact that they affect a photographie plate just as light does, so that 
the developed plate is black where the radioactive radiations have fallen on it. 
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Thus the presence of radioactivity is easily detected by several very sensitive 
methods. Now we ean think of a simple tracer experiment. Suppose one wants 
to know whether phosphorus, injected into the blood stream as sodium phosphate, 
is built into the material of a tooth. This cannot be determined by ordinary 
chemical mehods because there is so much phosphorus already in the body 
and the teeth that the small amount injected would not make an appreciable 
difference. However, if the injected phosphorus is ‘‘labeled’’ by the addition 
of a small amount of P**, this batch of phosphorus is now distinguishable from 
all other phosphorus in the body by virtue of its activity. The P** is chem- 
ically identieal with the ordinary phosphorus and goes the same places, but 
carries with it the power of emitting electrons and discharging Geiger counters 
when it decays. Thus the experiment is very simple; after giving the injection, 
a tooth is extracted (I am thinking of rats rather than people here!) and held 
against a Geiger ecunter. If clicks are heard, some of the injected phosphorus 
went into the tooth. By measuring the counting rate as compared with that of 
the original amount injected, the proportion that went in can be determined. 
Still further, the tooth could be ground down to a thin section and laid against 
a photographie plate for a while. After development, vou would have a picture 
showing just where in the tooth the phosphorus went by the blackened areas 
under those places. This picture would be known as a ‘‘radioautograph’’ and 
this method has been used extensively. 

Since all elements are now available in active forms, it is clear that the 
tracer methods have a very wide application in the study of metabolism and 
growth, biochemistry, pharmacology. and related fields. The nuclear physicists 
‘an furnish the active isotopes and the detecting equipment, but the experiments 
must be planned by those who know the problems to be answered in their own 
fields of interest. Therefore, the example that I gave may seem a little trivial, 
but this is only because I have no deep knowledge of your problems, and tracer 
experiments already done go much farther than that example would indicate. 
Relatively little has been done with tracers in fields connected with dentistry, and 
I feel that there is a great opportunity there for pioneer work. The most im- 
portant element in teeth, phosphorus, has an active isotope of very convenient 
half life, fourteen days; calcium has a 180-day isotope, as well as some shorter 
ones. Oxygen, another tooth constituent, has as its longest-lived isotope one of 
126 seconds, so you will probably not do tracer experiments with oxygen in 
teeth. Fluorine, another element of dental interest, has a 112-minute isotope. 
This is long enough to allow short experiments; in ten half lives, or eighteen and 
one-half hours, a sample will decay to about one-thousandth of its original 
strength, which is not an excessive amount of decay to allow during an experi- 
ment. On the other hand, a long-term absorption experiment requiring many 
days would obviously be impossible. 

What I have told you is only an outline of a wide field, but I hope that 
I have helped to make clear some of the possibilities of the tracer methods and 
to stimulate further thought which may lead to some important new advances in 
knowledge. 
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A REVIEW OF SO-CALLED MIXED TUMORS OF THE SALIVARY 
GLANDS INCLUDING AN ANALYSIS OF FIFTY 
ADDITIONAL CASES 


Vira. D. CHryne, D.D.S., Pu.D., RicHarp W. TieckeE, B.S., D.D.S., M.S.,* 
AND ELEANOR V. Horne, B.A., Iowa Crry, lowa 


I. Introduction 


HE frequency with which mixed tumorst are found in or near structures 
connected with the oral cavity makes them of special interest to the dentist. 
These neoplasms are generally believed to be derived from epithelium, but 
clinically and histologically they do not conform to the characteristics identified 
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+‘‘Mixed tumor”’ is a misleading term which has been applied to the neoplasms discussed 
in this paper. It is a common term, however, intending to convey some idea of complex com- 
position, originally proposed by Minssen® in 1874, and we have continued the usage, preferring 
the additional prefix, “so-called,” because true mixed tumors are teratomas. So-called mixed 
tumors of the salivary glands are not teratomas. Rather than presenting merely an apparent 
variety of tissues, true teratomas possess definite tissues forming atypical structures and rudi- 
mentary organs. 
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with other epithelial growths. For that reason, their nomenclature and classifi- 
cation are markedly confused, and the heterogeneous picture which they present 
has invited widespread controversy among pathologists. There is a marked 
indifference of the epithelial cell to assume a set form in the same tumor, result- 
ing in a wide variation of its morphologic appearance and arrangement. These 
variables, considered with the fact that the tissues formed may appear in 
anaplastic, embryonic, or well-differentiated states, leave few criteria to form 
a basis for either a histogenetic or morphologic classification. 

There is little indication for an exhaustive reference to all of the literature 
on mixed tumors in view of the many excellent reports which have been pub- 
lished .1* 2%) 26) 34, 52, 68, 75, 77, 82,83 They present a comprehensive discussion of 
the subject with sizable bibliographies covering the field. The purpose of the 
present report is to review some of the classic papers on the subject, to correlate 
the more accepted beliefs which exist in regard to the origin and nature of 
mixed tumors, and to describe clinical and microscopic features in the light of 
present-day concepts. This serves as a basis for suggestions on treatment. The 
whole is supplemented by histories collected from fifty patients treated at the 
University of Iowa General Hospitals and Indiana University Medical Center. 
The cliniea] data from the cases were abstracted and correlated with the gross 
and microscopic observations. The microscopic studies were made from paraffin 
sections representing an average of two or more different blocks of each tumor. 
The routine stain was hematoxylin and eosin. Each case was observed and 
deseribed by two trained pathologists and confirmed by at least one other. 
Because of the frequency of mixed tumors in the parotid region, stress will be 
placed upon those confined to this area. The relationship of the anatomical 
structures covered in the subject is shown in Fig. 1. 


II. Theories of Origin and Structure 

Mixed tumors of the salivary glands were first described by Kaltsehmied*® 
in 1752. Other early writers, whose principal interest was in perfecting tech- 
niques for their removal, confused them with simple hypertrophies.’® *° Bérard,® 
in 1841, was the first to attempt a classification on the basis of evident features. 
He distinguished between inflammations, abscesses, cysts, and, to some extent, 
various benign and malignant tumors of the glands. Richard,* in 1856, described 
one type of mixed tumor in detail as an ‘‘enchondroma’”’ because of the large 
amounts of ‘‘eartilage’’ it contained. Billroth,’ in 1859, was the first to recog- 
nize the mixed tumor as a clinical entity with its general complexities, describ- 
ing them in elassie fashion that has remained in almost unaltered form to the 
present time, but it remained for Virchow,”® in 1863, to present an exhaustive 
treatise on the varied morphologic structure. 

The main element of mixed tumors resembles a polymorphous epithelial 
cell which forms into strands, alveoli, and tubular structures or masses closely 
arranged or scattered in the surrounding tissue. The cell itself may be round, 
stellate, cuboidal, columnar, or spindle-shaped. The most characteristic strue- 
ture, other than the cell, is an excess of mucoid tissue which intermingles with 
the supporting stroma and is believed to be chiefly a product of the neoplastic 
cells. In older tumors, mucinous and myxomatous degenerative products trap 
and support the neoplastic cell. It is believed by some that this combination 
may undergo further transformation to form chondroid and osteoid material. 

The favored theories on the histogenesis of mixed tumors have been that 
they arise (1) from embryonal rudiments by enclavement, the most probable 
source being that of material from the branchial arches, (2) from mesenchymal 
tissue, (3) from the epithelial tissue forming the glands, (4) from so-called 
ectomesodermal rests, or (5) from endothelium. Each of these will be dis- 
cussed in detail in the following paragraphs. 
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Embryonic or Enclavement Theory.—Regardless of source, this theory pos- 
tulates that embryonic rudiments, pinched off in the region of the salivary 
glands during development of the head, give rise to mixed tumors. The rudi- 
ments lie dormant until stimulated to neoplasia. The tissue may not neces- 
sarily be derived from the branchial arches, but, because of their complicated 
development, such isolated vestiges offer the most logical origin (branchio- 
genesis concept). This was first stated by Cohnheim’® in 1882, who wrote: 
‘‘The rudiments of the enchondromas of the parotid region consist of un- 
appropriated particles derived from the cartilaginous parts of the branchial 
arehes.’’ Cohnheim used the term ‘‘enchondroma’’ after Virehow, who in 
turn had adopted it from Richard. In their growth, Cohnheim believed the 
epithelial remnants acquired the features of glandular or squamous epithelium 
and the mesenchymal remnants those of simple connective tissue or any of its 
derivatives, such as cartilage or bone. 








VA. Hoop 
Fig. 1.—Dissection, showing adult human salivary glands of the right side. The right 
mandible and overlying soft tissues have been removed. 1, accessory part of parotid gland ; 
2, parotid salivary gland; 8, sternocleidomastoid muscle; 4, posterior facial vein; 5, parotid 
duct: 6, masseter muscle; 7, sublingual salivary gland; 8, submaxillary salivary gland. (Modi- 
fied and redrawn after Gray, Henry: Anatomy of the Human Body, Philadelphia, 1936, Lea & 
Febiger.) 


The embryonic or enclavement theory of mixed tumors has been supported 
by several writers,’ 2 2% 2% 47 5, 8° ysing as a basis the peculiarities of de- 
velopment associated with the salivary glands,°* mainly because it offers the 


possibility of explaining some deficiencies which are not wholly accounted 
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for by other theories. Many have pointed out that the tumors often lack 
direct connection with the larger salivary glands, but lie free and encap- 
sulated in the immediate vicinity. This position is readily explained by the 
isolation and subsequent growth of embryonal material. The theory also fits 
into an explanation for the association of mixed tumors with other mal- 
formations occurring in the auricular region,®* and the fact that no known 
epithelial or mesenchymal tumor assumes so many different forms or contains 
sO many apparent varieties of tissue as the mixed tumor. The identification 
of muscle in a tumor by Prudden* also lends support to a local malformation 
process, and the presence of cartilage can be accounted for if chondroblasts 
were contained in the rudiment. MeFarland*? stated that the more numerous 
and vigorous sequestrated embryonal material in mixed tumors may grow 
and suppress other structures much as ‘“‘in a badly arranged garden, some 
of which, growing rapidly and producing a dense foliage, suppress the more 
delicate and more slowly growing flowers.”’ 

The embryonic or enclavement theory, in spite of some evidence, actually 
has attained little more than the status of an hypothesis. Perhaps the out- 
standing reason for refuting such an origin is that the essential morphologic 
differences between the structural elements of mixed tumors and those of 
known branchiogenetic nature are marked. The latter are comparatively 
rare and more teratomatous. Another is that some tumors show a gradual 
mergence of neoplastic with normal glandular structures, Still another is 
that mixed tumors in distant locations such as the lacrimal glands argue 
against the possibility of branchial cartilage entering into their formation. 


Mesenchymal Theory.—The complicated nature of the stroma of mixed 
tumors has given rise to the opinion among some investigators, starting with 
the early German pathologists,” °” ** that the growths might arise from the 
connective tissue of the salivary glands and supposedly any epithelial-like 
structures were vestiges of the glands in which they occurred. The apparent 
presence of embryonic connective tissue, cartilaginous material, fat, lymphoid 
tissue, and, very rarely, muscle and bone is explained most easily by the assump- 
tion of such an embryonic misplacement of mesoderm. This imperfectly de- 
veloped tissue, if displaced, could be expected to remain embryonic until it is 
stimulated to grow at some subsequent period. It also is possible, however, 
according to some writers, for the mesenchymal tissue to result from a dedit- 
ferentiation of adult structures. Kaufmann,*® in 1881, on the strength of sar- 
comatous features, was of the opinion that the tumors were an atypical type 
of sarcoma formed indirectly from adult tissue. The confusion which has 
centered around the topic and the imperfectly explained presence of epithelium, 
however, make it evident that the mesenchymal theory is still lacking in many 
essentials and, basically, is not different from the embryonic concept. 


Epithelial Theory.—The genesis of mixed tumors from abnormal growth 
of epithelial elements of gland tissue itself is looked upon with greatest favor 
at the present time. The wide distribution of the tumors in the many regions 
of the head is not easily adjusted to an exclusive enclavement origin, but sug- 
gests rather that the conditions of inception are fully provided in the salivary 
glands found in these various locations. The salivary glands are believed to 
develop from the ectoderm of the primitive oral eavity,** °** °* 7° and thus are 
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not strictly derivatives of branchial anlage (Fig. 2). Von Bruns"! first attrib- 
uted an epithelial origin to the tumors in 1859; more recent adherents are 
Ringertz® and Ahlbom,'* and it has been advocated by most of the French 
writers. 

Another reason for believing the origin of mixed tumors to be from salivary 
tissue is the resemblance between the neoplastic cells found in the tumor and 
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the epithelial cells developing normal salivary glands. Epithelial characteristics 
of pavement and glandular types have been proved without doubt. That an 
epithelial structure has the ability to secrete a mucouslike substance with the 
cells assuming stellate- or star-shaped appearances, as frequently seen in mixed 
tumors, is best demonstrated by the formation of the stellate reticulum in the 
enamel organ of the developing tooth, which also arises from the oral epithelium 
(Fig. 3). Even Wood,** who considered the structure of mixed tumors so varied 
that their source was problematical, found that 24 per cent of the cases exam- 
ined by him gave strong evidence of an epithelial origin. 





Fig. 2.—Anlage of the parotid gland of 18 mm. human embryo showing continuity of the 


epithelial elements with the lining of the buccal cavity. A, Anlage of parotid gland; B, Meckel’s 
cartilage; C, buccal cavity. (Stein, I., gnd Geschickter, C. F.: Arch, Surg. 28: 492, 1934.) 


Adherents of the epithelial origin are at variance regarding the exact time 
the neoplastic cells arise. Those who believe that the tumors begin from detached 
embryonie segments postulate that there is an atypical development of cells of 
the anlage which ordinarily would have gone to form part of the parenchyma 
of the gland. The principal point in this belief is the frequency with which 
one encounters what appears to be embryonie epithelium. Pitance® believed 
that it is more logical to assume this than to speculate that the tumors arise from 
adult epithelium which presumably has lost its power to proliferate. There are 
many who agree with Pitance, and some who even say that the trapped epi- 
thelium is derived earlier from the stomodeum or foregut following the rupture 
of the bueccopharyngeal membrane. 

Those who postulate that mixed tumors arise from adult epithelium use 
the argument that salivary tissue retains its ability to reproduce throughout the 
life span of the individual,”' and that epithelium has the power to dedifferentiate 
on oceasion.'** Moreover, duct cells possess a notable capacity for multiplication 











‘S1OUIN} PAXIUT UL SUOTJBULIOJ SNOUIONUL Sulpquiesaa 9A] 97 BI[IIS Ul ST[9O [el]eYyZIde JO sSolst1e}0V 
-1BYo d}JON ‘wintjeayyida Joureua Ja}zNO JO UOTssoudwWod Jo Bale UL Was YOO} JO JUaWIdO[eAVp JO V9S3eR\s Jaze] ‘_F¥ “win[Nopyjos 
ayeBTJeIs JO uUOoTVRUIIOS YIM Winey Ide JauWeUs JoUUT WOdJ Ja}NO JO UOT eIQWUBIeYIP Surmoys Uses yo, ‘p—'s “31a 


“g ‘YY 


sysulqopuy 








VIEW OF LITERATURE 








ejidud 
wnpnoyes 1ejueq 
> O38]1938 | 
° = ABUpNosBA 
I i Vi 
~ 
— wn ypeyside 
x jeueue 
fe aouuy 
& 
o=) 
< 
~ 
Se aus onssy) wInNIVO 
@ATjVeUUOD 0781938 
Surpunoss 
wnTyeqside 
joursue 
419900 


364 





COLLECTIVE REVIEW 365 


and metaplasia as is shown by ligating ducts or partially extirpating salivary 
tissue.*° Léwenstein*® attributed acinar hyperplasia associated with chronic 
inflammation of adult salivary glands to the proliferation which leads to tumor 
erowth. Ewing,* Ehrich,?* Benedict and Meigs,® and Fry“ believed the source 
may be either the secreting cells or ducts. Krompecher*? and Ringertz® have 
gone one step further and reported what they believed to be a direct transition 
of normal glandular parenchyma to tumor tissue, resulting in undifferentiated 
cell masses or squamous epithelium in one place and glandular-like epithelium 
in another. The finding of tumors near but not in the substance of the larger 
glands is accounted for by the outlying glandular elements associated with nor- 
mal development.** These retain the greatest growth potentialities and during 
development apparently stimulate the surrounding connective tissue to pro- 
liferate and support the mass. The result is a composite tumor of neoplastic 
epithelium and overproductive supporting tissue. 


Ectomesodermal Rests.—Massabuau,®® Weishaupt,*° and Hellwig* dis- 
cussed the various hypotheses of origin and concluded that a so-called ectomeso- 
dermal rest theory is the most logical. This concept was adopted from Wilms*? 
(1898), who first modified the epithelial theory by assuming that the tissue con- 
cerned should not be simply one but rather two, thus happily combining the 
virtues of the mesodermie and epithelial explanations, but ignoring their faults. 
In essence. the idea is compatible with evidence in support of the embryonic or 
enclavement concepts. In this connection, Forman and Warren** stated: ‘‘It 
seems probable that there is in the head and branchial region of the human 
embryo mesenchyme which has been derived from ectoderm, and that inclusion 
or misplacement of this ectodermal mesenchyme gives rise to the so-called mixed 
tumors of the salivary glands.’’ This is an evasive hypothesis on the surface 
of which it is obvious that proof is lacking. The ectomesodermal rest theory 
nowadays, therefore, for the most part, is only of historical interest. 


Endothelial Theory.—Because of the resemblance of the neoplastic cell 
and the endothelial cell, Wartmann,’® writing in 1880, expressed the opinion 
that the polyhedral cells of mixed tumors were probably derived from lymphatic 
endothelium. Volkmann,** supporting Wartmann a few years later (1895), 
wrote a significant treatise on the subject in which he suggested the term ‘‘sali- 
vary gland endothelioma’’ as applicable to all such neoplasms. Here he pointed 
out that, although the tumor was most commonly found in the parotid gland, 
other regions, principally the palate, buceal areas, lip, and nose, may be involved. 
3oth Wartmann and Volkmann observed that the cells are often intimately 
related to the supporting stroma and may give the appearance of merging with 
this tissue in a manner not observed in epithelial] growths at large. The ‘‘car- 
tilage,’’ accordingly, arose from a softening and transformation of the inter- 
cellular connective tissue stroma, with the production of a myxomatous tissue. 
Other changes in the tumors as described were supposed to be the result of 
the remarkable modifiability and metaplasia of the endothelium. This aroused 
the virulent controversy which existed during -the decade 1895 to 1905 on 
whether mixed tumors were strictly epithelial or endothelial in nature. 

The endothelial origin did not change the French school, where, as always, 
the epithelial concept stood foremost.’” ® The first direct attack on Volkmann’s 
ideas, however, was made by Hinsberg,*’ who showed, after a painstaking his- 
tologie study of nine mixed tumors, that the parenchyma occurred in the form 
of unmistakable glandular or squamous epithelium. He soon had Ribbert’s sup- 
port.*® Both demonstrated apparent pearls and spines characteristic of epi- 
thelial formations. Wood,** in 1904, writing during the period when the endo- 
thelial theory had strong support, did not violate Volkmann’s predominating 
thoughts on the subject, but one sees skepticism in his report and even broad 
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hints that he believed the structures were epithelial. Somewhat later (1908) 
Krompecher,** in an excellent review of accumulated evidence, swung the pen- 
dulum of opinion forceably in favor of an epithelial beginning. At present, the 
theory of endotheliomatous origin is almost universally abandoned. The last 
writing of significance to appear in its behalf was that of Martini,*® in which 
it was stated that one could see the continuation of tubular structures with pro- 
liferating endothelium from lymph vessels. 

According to Krompecher, mixed tumors of the salivary glands are but 
variables of the basal-cell carcinoma. He believed that the myxomatous tissue 
and the so-called cartilage arose as a result of metaplasia of the tumor epithe- 
lium, Insofar as epithelial cells multiply and frequently assume the form and 
arrangement of cells characteristic of basal-cell carcinomas in some mixed tumors, 
this view ean be accepted, but it is apparent that all of the modifications en- 
countered do not allow such a uniform consideration. Concerning the exact 
souree of the epithelium, Krompecher does not state whether the cells are em- 
bryonal and misplaced, or located in or near adult salivary alveoli and ducts. 

The French school not only considered mixed tumors as epithelial, but there 
was also a strong tendency to classify them es pure carcinomas. Here again 
this is not a sound attitude, because the neoplasms bear neither the clinical 
history of rapid growth with early metastasis and cachexia nor the usual cell 
features associated with invasive growth: Moreover, true carcinomas which 
occur in the salivary glands do not resemble mixed tumors. Mixed tumors 
should not be classified with others which they resemble only at times. Mixed 
tumors are mixed tumors. If and when they do mimic other types, the resem- 
blance rather than the relationship should be stressed. 

Ewing*® accepted Krompecher’s view that the peculiar mucoid and earti- 
laginous structures encountered in mixed tumors are derivatives of the epithelial 
cell. In so doing, however, he had particular reference to those growths char- 
acteristically consisting of anastomosing cords or small cuboidal or spindle cells 
with hyaline stroma and cartilaginous areas. In seeking differential criteria, 
these limiting features should be sought. In the last analysis, therefore, it can 
be said that the essence of knowledge concerning the origin and structure of 
mixed tumors, as we recognize them at present, is adequately accounted for by 
the epithelial theory of origin. As a result, this theory is the leading one today 
on the histogenesis of mixed tumors. 


III. Clinical Features 

Etiology.—There is no cause which has been proved to incite the appear- 
anee of a mixed tumor, Trauma as a possible agent was strongly emphasized 
in the eausation by Virchow® and Fraser,*® but this has been considered unim- 
portant by most writers. The patient described in Case 23 in our series, how- 
ever, did report a blow in the parotid region five vears before the onset of the 
tumor. In another patient (Case 17), the growth appeared after a difficult 
tonsillectomy, but this obviously had no relation. Neither has it been possible 
to demonstrate a definite relationship between mumps or other glandular in- 
flammations and the occurrence of mixed tumors. Case 33 of our series hap- 
pened to have had mumps just prior to the growth of the mass, and another 
(Case 50) was recovering from the measles when the lump was first noted. 

Youngest to Oldest Range.—Mixed tumors are encountered at all ages, 
even in infancy, but no congenital tumor has been reported. MeFarland,*? in 
his survey, reported the youngest patient in whom one was discovered to be less 
than 1 year of age and the oldest, 78 vears, Wood** reported one in an infant 
of 7 months, and Wagner** reported one in the sublingual gland of a 12-week- 
old infant. None of these, however, is as voung as Case 6 reported in our series, 
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who showed a tumor of the parotid at the age of 2 weeks. The oldest patient 
developing a mixed tumor of the 254 studied by Ahlbom™ was 84 years, and 
of those studied by Pack and LeFevre,** 83. In our series the oldest patient 
at the age of onset was 68 years (Case 22). 


Average Age of Onset.— Although Kennon*! reported an average age of 
onset of 30 years for twenty-nine cases, apparently many mixed tumors make 
their appearance at approximately 45 years of age.'** *°® From a total of 
625 cases reported elsewhere,** *° °' *? the average age of onset was 39 years. 
Ringertz,"* in a review of ninety mixed tumors occurring in the palate and 
nasal and paranasal regions, reported an average age of 46 years. In reports 
hy those who have divided their cases into benign and malignant states, the 
age is relatively higher for patients with malignant growths.’* ?* ** In our series 
of fifty cases, the average age of onset was 35.14 years. The average age of 
onset in the male was 36.19 years and in the female, 33.95 years. The average 
age of onset according to classification type was: Type I, 38.31 years (twenty- 
seven cases); Type II, 30.75 vears (fourteen eases); Type IIT, 32.22 vears 
(nine eases) (Fig. 4). 

In MeFarland’s® study of 380 mixed tumors of the parotid gland, the 
greatest distribution was from 21 to 30 years. Seventeen per cent of the tumors 
were in individuals younger than 20 years. In stating the time of onset of 
mixed tumors, however, it should be emphasized that too much reliance should 
not be placed upon the stated age of the patient, because of the probability of 
a quiescent or slowly growing tumor having long preceded the growth first 
noticed. This probably accounts for much of the variation in average ages 
mentioned in the literature. 


Duration.—A long clinical course for mixed tumors is believed not un- 
common. Paus*? gave an average figure of 6.5 years for seventy-six cases, 
and Wilson and Willis*® gave the same for fifty-seven cases. This is in agree- 
ment with Benedict and Meigs® and Ahlbom.'* The duration of those reported 
by Wood** was nearly nine years; Judd,** Stein and Geschickter,”* Kauf- 
mann,*® and Ehrich,** reported a duration of 8 years; Heineke,* in a review 
of 428 eases, gave 13 years. In our series, the average duration was 10.98 
vears. Dividing the data into sexes it was found that the duration was slightly 
longer in males than in females, being 11.42 in the former (twenty-six cases) 
and 10.50 in the latter (twenty-four cases) (Fig. 4). The shortest duration 
was five months (Cases 24 and 45); the longest duration was forty-one years 
(Case 50). A consideration according to types revealed an average duration 
as follows: Type I, 11.12 years; Type IT, 11.28 years; Type III, 9.5 years. The 
illustrative point gained by these figures follows the general rule that tumors 
which do not cause inconvenience to the patient are likely to be neglected. 
Females, being more sensitive to cosmetics, probably seek treatment earlier than 
males. There is seldom a history of crucial pain said to accompany a mixed 
tumor, but nineteen of our cases reported pain in some degree at one time or 
another. It is difficult to say whether or not there would be a material effect 
on the final results of operation if patients with mixed tumors were seen earlier, 
because tumors which are carried longest without giving unpleasant symptoms 
are those which are apparently benign. MeFarland® said that it is those 
tumors which are most neglected that yield to surgery most successfully without 
the danger of recurrence. The tumor earried longest in MeFarland’s review 
was fifty vears. 


Average Age of Treatment.—The range of age when most operations are 
performed is between 40 and 60 years.*? The average on 625 cases reported 
from the literature by Paus*' was 45 years. In MeFarland’s® review of 193 
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Fig. 4.—Chart depicting age of onset, duration in years, and average age of first treat- 
ment of mixed tumors, each plotted according to age periods against number of cases and 
average age, sex, and type under each major division, 
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eases, the youngest operated upon was 10 years of age and the oldest, 81. We 
had a patient receiving treatment at the age of 7 years, 6 months (Case 6). 
The oldest patient operated upon for the first time was 85 years (Case 29). 
The average age of treatment according to type was: Type I, 46.8 years; Type 
II, 40.9 years; Type III, 40.8 years. The average age of the first treatment 
received by all patients was 44.3 years (Fig. 4). According to sex it was found 
that males received treatment at the age of 45.1 years and females, 43.3 years. 


Incidence and Location.—The literature indicated that the sexes were 
about equally divided in their susceptibility to mixed tumors,®: °° and the 
growths showed no race or nativity favoritism.”? All of our cases were from the 
white race; their nationality and nativity were not considered. In the series, 
twenty-six cases were in males and twenty-four in females. McFarland®? found 
those of the parotid more common on the left side, but Benedict and Meigs’ 
found them more common on the right. Apparently they are about equally 
divided, however, when large numbers are statistically compared.’ °° Ocea- 
sionally, they oceur bilaterally,‘ and in one of Robbins’®® cases a mixed tumor 
was found in the palate and another in the parotid. It is difficult to obtain 
figures on the comparative frequeney of mixed tumors with others in general 
or with those of similar type in the different oral locations. The reason for 
this is that early workers as well as recent ones have usually concerned them- 
selves with only one or two sites. From a total of 382 cases of tumors oecurring 
in the salivary glands or salivary gland regions among 32,453 patients seeking 
treatment in various institutions,’ * *! the incidence of salivary tumors seemed 
to be about 1.2 per cent. Pack and LeFevre®® have reported that 185 (4.84 per 
cent) out of 3,827 tumors of the oral cavity and adjacent regions were of the 
salivary glands. Out of this number, 124 (3.24 per cent) were mixed tumors 
of the parotid and submaxillary glands. This constituted 0.638 per cent of the 
total admissions. Other writers * * 4 44 5% 8% also indicated that tumors of 
the so-called mixed type form a similar or even larger proportion. 

The frequency of mixed tumors in the larger salivary glands was considered 
by Ahlbom,’* who reported the figures of Wood,** Schreiner and Mattick,"' and 
his own, giving a total of 286 tumors of the parotid region, thirty-nine of the 
submaxillary, and three of the sublingual. As compared to the total number 
of other tumors in the head region, Ahlbom’s summary indicated that approxi- 
mately 78 per cent of all salivary gland tumors occurred in the large salivary 
glands, and of this per cent approximately three-fourths were of the parotid 
gland. Boéhme® and Kiittner** agreed with these percentages. Those studied 
by MeFarland®? had the following locations: 380 in the parotid, 12 in the sub- 
maxillary, and 2 in the sublingual. 

Mixed tumors may also appear in the palate, cheek, lips, tongue, pharynx, 
and nares, or other areas where glandular tissue is found. They even have 
been reported as occurring in the mandible. °° The report of Franssen*® 
pointed out that they are quite common in the buccal region. Apparently, 
however, they are not as common as those that oceur in the palate.2* ?* Here 
there are just as many in the hard as in the soft portions.°* Mixed tumors of 
the lip seem to be more common in the upper lip.** Wood** reported four eases 
of mixed tumors of the lip in his survey. The relative percentage was unusually 
high and did not compare favorably with that observed by other writers. The 
percentage of purely epithelial tumors of the carcinomatous type in this loca- 
tion, however, is exceedingly high. Mixed tumors of the tongue are infre- 
quent,’® °® although salivary tissue is found in this loeation.**° The distribution 
of 683 cases reported by Ash® was as follows: parotid, 503; submaxillary, 55; 
sublingual, 2; lip, 40; palate, 80; tongue, 3. 

In the series of fifty cases considered in this report, the majority were 
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located in either the left parotid (twenty-six cases: eleven males and fifteen 
females) or in the right parotid (eighteen cases: ten males and eight females). 
Four oceurred in the submaxillary region (Cases 26, 27, 36, 37: three males 
and one female), one in the palate (Case 21: female), and one in the upper lip 
(Case 28: male). Two of the submaxillary cases (Cases 36 and 37) seemed to 
involve a part of the parotid on the same side. The location or extension areas 
associated with those of the parotid are shown in Fig. 5. 




















Fig. 5.—Diagram showing location or extension areas associated with forty-four cases of parotid 
gland tumors. 


Growth.—The commonly reported history of a mixed tumor is that of 
slow growth starting in a previously quiescent nodule which had existed for 
some time, usually several years, located in or near the periphery of one of 
the larger salivary glands. In one of Wood’s** cases there was an inactive 
period in such a nodule for fifty-three years. The subsequent history can be 
that of alternate periods of activity and quiescence with little or no enlarge- 
ment,‘ or there may result a large mass in a few years. In general, McFar- 
land® estimated that it takes the average tumor about five years to reach the 
size of a walnut and about ten years to reach the size of a lemon, but there 
is no set pattern. 

In our series the following data from Fig. 6 are summarized: The histories 
of slow, alternate, rapid, or stationary growth under each tumor type vary 
markedly for each ease, and there seems to be no uniform pattern when averages 
are considered (Table I). Slow and stationary growth were most common to 
all types. A high percentage of Type II tumors manifested slow growth, and 
a low percentage manifested rapid growth in spite of the common association 
with greater tendencies toward malignancy. Type III tumors evidenced slightly 
greater tendencies to alternate in their growth patterns or enlarge rapidly from 
time to time. The number of years spent in inactivity was quite constant 
between the types. A consideration of shortest and longest duration of certain 
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Fic. 6.—Chart showing cases according to type plotted against duration with slow, 
alternate, rapid, and stationary characteristics of growth demarcated. Oblique lines indicate 
periods of attempted or successful treatment. Suffix at end of each column designates follow- 
up period. 
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characteristics according to individual cases would be valueless because of the 
differences in observation times. The case of longest duration studied gave a 
history of uniformly slow growth (Case 50), extending for forty-three years. 
Contrary to popular opinion, operative interference without complete removal 
seemed to have little bearing on the resultant type of growth in our study. 


TABLE I. AVERAGE DURATION ACCORDING TO KIND OF GROWTH AND TUMOR TYPE* 











NUMBER 

TYPE OF CASES SLOW ALTERNATE RAPID STATIONARY TOTAL 
I 27 6.43 (57%) 0.89 ( 8%) 0.94 ( 8%) 2.98 (27%) 11.24 
II 14 8.43 (74%) 0.00 ( 0%) 0.45 ( 4%) 2.57 (22%) 11.45 

IIT 9 4.28 (45%) 1.56 (16%) 1.11 (12%) 2.56 (27%) 9.51 





: *Including recurrences. Because of characteristics common to two types, Case 32 is con- 
sidered as Types I and II; Case 14, as Types II and III; Case 24 as Types I and III. Cases 37 
— 44 are omitted because of doubtful classifications. Case I is omitted because of questionable 

istory. 


The extent of growth within a relative period of time is often of assistance 
in diagnosis, More malignant growths of the salivary glands are likely to 
expand to a large size, infiltrate the capsule, gland substance, and skin, or even 
form distant metastases in a month. If the tumor metastasizes, it usually does 
so hematogenously, seldom by lymphaties..* Rapid growth of a previously 
quiescent nodule is said to be a characteristic of malignancy, but thirteen of 
our cases changed in this manner without exhibiting other signs of malignancy. 
The tumors which form a considerable amount of mucoid accumulation, however, 
were observed to undergo periods of accelerated growth during the rapid deposi- 
tion of this material. Other factors such as internal hemorrhage, necrosis, 
edema, ulceration, or suppuration also may change the rate of growth. Because 
the features associated with the clinical examination of a neoplasm are merely 
indications of the nature of a growth, the microscope should be used as the 
final criteria in establishing relative benignity or malignancy in all enlarge- 
ments of the salivary glands. 


Clinical Examination.—Palpation gives the examiner an idea of the rela- 
tive attachment, extent, consistency, and encapsulation of a neoplasm. Like- 
wise, an appreciation is gained of those which are hard and fibrous or those 
which are soft, necrotic, or myxomatous. 

Small tumors within the large salivary glands, slowly growing, usually 
possess a thickened capsule which fuses directly with the septa of the gland, 
giving a sensation of being attached. Tumors which arise outside of the 
glands undoubtedly start in accessory salivary tissue scattered in the area. 
They may not be connected in any way with the substance of the principal 
gland, or they may be attached only by a pedicle. These feel free within the 
soft tissues, Occasionally, a tumor may appear as multiple, scattering itself 
along the surface of the gland as shotlike masses (Case 32). The larger 
tumors that oceur in the substance of the gland cause compression and atrophy 
of the normal tissue, being separated, in most instances, however, from the 
gland by an independent capsule. Ultimately, the gland may come to be com- 
pletely without function. Such tumors appear fixed. 

Any type of tumor of the salivary glands with malignant characteristics 
and having attained appreciable size is definitely immobile due to the invasion 
of the surrounding tissues. It is usually described as ‘‘stony hard’’ and bears 
a more diffuse contour than benign growths (possibly Case 26). The ear may 
be distorted or pressed entirely backward by a large benign or malignant tumor 
in the parotid region, especially if it has attachments posterior to the jaw and 
is unable to expand anteriorly. 
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Large benign mixed tumors are irregularly rounded or nodular. Their 
consistency is firm to palpation, but small cysts or areas of degeneration develop 
after a time. Unless too centrally located, these areas may be felt. Soft cellular 
and mucoid growths are also quite fluctuant. The smaller tumors in our series 
were no larger than a pea. They were quite firm and round. One of the larger 
ones encountered measured 15 em. (Case 17), and another, the largest, 4 inches 
(Case 29). The gross features of the latter are discussed in Section IX. The 
largest tumor which we found recorded in the literature?! measured 20 by 14 
by 12 em. and weighed 2,100 grams. It was of firm, rubbery consistency and 
was distinctly nodular, relatively immobile, and fixed to the deep structures of 
the neck. Roentgenographs revealed regions of calcification. Normally, a 
striking feature is how little tendency there is for ulceration, sometimes of very 
large tumors. 

Eneapsulated growths in the hard palate become attached to the periosteum 
and usually indent the substance of the bone, although they do not invade it. This 
is due to the thinness of the soft tissues in the region. They are quite firm and 
fixed, often simulating malignancies (Case 21), but actually are quite benign, 
easily removed, and seldom recur.®* ®° Those in the soft palate, lips (Case 28), 
and cheeks lie just below the surface of the covering membrane and are easily 
palpated as small, round, or irregular masses which are freely movable. 


























TYEI - oO 
TYPE II - @ 
TYPE III- @ 
Attached 19-08@—O——@- + e—e —o 
Freely -" 
movable = 
Nodular + . —_—O- 
Scattered a 
nodules el 
Fibrotic a ~O- 
(rubbery) = = 
“thm PRES gegoe gf Ssegoo-¢ a 
Dense “i o 
(tense) st il 
Soft —B- 














Pluctuant —— 
or cystic 3 








' tT t 
3 5 10 15 20 25 50 35 40 
DURATION IN YEARS 


Fig. 7.—Palpation characteristics plotted according to tumor type and duration. 


Fig. 7 ineludes a consideration of palpation features according to type as 
well as duration of the tumors which we studied. Many tumors furnish more 
than one characteristic. A study of the figure, based upon correlations of any 
particular type with duration, is essentially nonrevealing. Table II presents 
an analysis of the more common characteristics, considered on the basis of clus- 
tering under each tumor type. 
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Type II mixed tumors are attached twice as frequently as those of Type I 
considered on the percentage basis, and one-half as often as Type III. The 
second division shows the greatest number as freely movable. Only Type III 
tumors show a greater ratio with definite attachment than freely movable. 
Nodular tumors are more commonly Types II and III. Hard or firm character- 
isties are described in connection with all tumors of the first division, but are 
mentioned as characteristics in more than three-fourths of all Types IT and ITI. 
Fluctuant or cystic conditions are encountered in a larger proportion of Type 
II tumors. In comparison with the total number of tumors studied as well as 
individual characteristics, however, these figures are relatively small. The 
conclusion one draws from this is that cystic conditions are relatively rare, 
determined clinically, and, as can be noted from Fig. 7, seemingly cannot be 
related to the age of the neoplasm by this method of examination. 





Fig. 8.—A, Case 7. B, Case 29. 


Subjective Symptoms.—In cases where a tumor has attained considerable 
size in the parotid or submandibular regions (Fig. 8, A and B), there may be 
mechanical interference with mastication, swallowing, and moving of the head, 
or sometimes breathing. A slight dryness of the mouth may be present if the 
tumor is intraglandular in location and causes widespread destruction of funce- 
tioning tissue. Those in the lips, cheeks, palate, or tongue are likely to become 
traumatized, causing ulceration, and leading to painful secondary infection. If 
they encroach upon a sensory nerve, a neuralgie pain or burning sensation is 
experienced.** A summary of the outstanding subjective symptoms in our 
parotid cases is given in Table III. 
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TABLE II, PrRCENTAGE COMPARISON OF CLINICAL FEATURES ACCORDING TO TUMOR TYPE 








TYPE I | TYPE II | TYPE Ill 





NUMBER PER CENT NUMBER PER CENT | NUMBER PER CENT 
Attached q 14 4 29 5 56 
Freely movable 12 43 8 57 q 44 
Nodular 8 29 7 50 5 56 
Hard (firm) 28 100 11 79 8 88 
Fluctuant or cystic 5 18 4 29 1 11 








TaBLe III. SvupJsective SYMPTOMS 





1. No pain or tenderness: 28 cases 

2. Periodic pain or tenderness: 9 cases 

3. Persistent pain or difficulty in movement of mouth or head: 4 cases 
4. Trauma and pain due to large size: 1 case 

5. Dry mouth: 1 ease 

}. Difficulty in breathing: 1 case 

7. Tingling in lip: 1 case 

8. Earache: 3 cases 

9. Considerable pain for unexplained reasons: 5 cases 

















IV. Microscopic Features 


Cut Section.—The gross appearance of a mixed tumor is dependent, of 
course, upon the architecture of the growth. The common picture is that of 
opaque or yellowish cellular areas which are supported by softened, gelatinous, 
mucoid material with a sticky consisteney, divided by trabeculae ramifying 
from a thick, fibrous capsule. Clear hyaline zones or areas of pale blue, trans- 
lucent. cartilaginous substances are usually encountered in the benign growths 
near the central portions. Occasionally, however, the cartilaginous material 
may be seattered throughout the tumor in the form of small, diffuse masses. 
Calcification is rarely found. 

Parenchyma.—The so-called parenchymatous cells of mixed tumors are 
epithelial structures, the varying histologie pictures dependent on the size, shape, 
and arrangement of them and the amount and character of their secretion. 
Sometimes one finds squamous cells with intercellular bridges or spines which 
form keratin, but the appearance of true epithelial pearls is difficult to prove. 
Relatively undifferentiated round, columnar, polvhedral, or spindle-shaped cells 
in the form of strands, alveoli, and compact or diffuse masses set in a loose bed 
of mucoid material and connective tissue constitute the picture most commonly 
encountered. The nucleus of the cell is usually hyperchromatic, and a nucleolus 
is seldom visible. The seanty cytoplasm is acidophilic. Mitoses are as a rule 
absent. The mucoid material is a product of the epithelial cells, the presence of 
which is attributed to the fact that they apparently retain some of the secretory 
eapacity of glandular epithelium.’ ** 2 7° As viewed, it spreads the cells and 
fibers of the stroma. In profuse amounts it appears as a spiderlike reticulum 
(Fig. 9, C), similar to connective tissue found in the embryo. Fraser*® has 
summarized the steps in the formation of this tissue as follows: 

(1) The cytoplasm of the cell becomes replaced with a substance which 
consists partly of a homogeneous, non-stainable, and probably fluid substance, 

and partly of very fine filaments which stain faintly ambophilic with haema- 

toxylin and eosin, and varying shades of red with cresyl violet. . 

(2) This substance becomes extracellular and appears in the same forms 

(homogeneous and filamentous). 


3) The cells as a result of (1) and (2) undergo various changes in mor- 
phology, the cytoplasm is vacuolated or the cell membrane may appear distended 
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and bulging, the cells become more or less widely separated by the pressure of 
the extracellular substance, the cell membrane is drawn out at various points 
into long strings which seem to be continuous with groups of the above noted 
filaments and with similar processes from neighboring cells, while the nuclei 
become small, crenated and distorted in shape. 

Norrenbeck** and Hemplemann and Womack** had the feeling that the 
mucoid substance forms in a similar manner, but, in addition, probably a more 
neoplastic embryonic epithelium exerts an ‘‘organizing action’’ on the surround- 
ing mesenchymal tissue. When cartilaginous-like material forms, it is chiefly 
in the central portions of the tumor, where metaplastic processes are oldest and 
most marked (Fig. 9, #7). 
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Fig. 9.—Composite diagrammatic sketch of small, slow-growing mixed tumor showing: 
A, basal-cell-like region giving rise to transitional cell types; B, formation of spindle-shaped 
cells from adenomatous epithelium; C, dissemination of cells in mucoid substance; D, blood 
vessel showing endarteritis; 2, reticular degeneration; F', adenomatous-like area; G, centrally 
located cysts; H, cartilaginous-like material; J, connective tissue trabeculae; J, cell clump with 
central degeneration; K, germinating portion of fibrous tissue capsule; L, relatively acellular 
capsular portion. 


Stroma.—The supporting stroma of mixed tumors varies widely in ap- 
pearance and amount. It may be coarse and dense or fine and loose. In lobu- 
lated growths, connective tissue strands or trabeculae (Fig. 9, 7), which divide 
the mass into lobes and lobules, usually fuse with a fibrous network which forms 
the capsule (Fig. 9, KH). Such strands are made up of collagenous and elastic 
fibers with relatively few cells. Infrequently, an overgrowth of connective tissue 
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constitutes the greater part of the tumor, thus lending the general features of a 
hard fibroma or sarcoma. Hyaline metamorphosis of the tissue in old or poorly 
vasculated growths may take place. In softer tumors, the stroma is correspond- 
ingly looser. The cells are more numerous and embryonic. The body is large 
and indistinetly outlined, because the cytoplasm fuses with the reticulum of the 
mucoid substance. In these types, the nucleus is usually large with a well- 
marked chromatin network and numerous nucleoli. In nearly all cases a greater 
or lesser degree of endarteritis is present (Fig. 9, D), and its cause is not always 
apparent. 

Histologic Types.—The classification and terminology for mixed tumors 
proposed by Wood** was the first attempt to describe the various types. He 
used the characteristic gross morphology and clinical course of the neoplasms 
as a basis for groupings. The division was that of (1) fibrous cellular, (2) 
cartilaginous, and (3) cellular tumors. The first type included tumors with an 
essentially benign clinical course. The second included those with a history 
similar to the first, but the third division, that of soft, very cellular growths, 
manifested a tendeney to recur locally or to run an exceedingly malignant 
course. Since then, other classifications have been proposed.’ 2% *°, 5? 72 

The classification of Ringertz®* and Thoma,*® which distinguishes three 
types of mixed tumors, with the arrangement and character of the epithelium 
and interstitial substance forming quite constant patterns, is essentially the 
same as the one advocated by Ewing.** Although demarecations are indistinct 
and borderline cases the rule rather than the exception, the arrangement which 
follows, as adopted and consolidated from these three writers and correlated 
with a study of material in our laboratory (Table IV), is proposed as an aid in 
gaining uniformity in classification of these neoplasms. 

Type I: FIBROMYXOEPITHELIOMA (RINGERTZ; THOMA) ; MyXOCHONDROCAR- 
cINoMA (EwInG).— 

This is the most common representative of the mixed tumors. As the termi- 
nology implies, the type consists essentially of epithelial tissue and varying 
amounts of fibrous, mucoid, and cartilaginous elements. If fibrous tissue, which 
is always present, is outstanding and the cartilaginous tissue minimal in amount, 
the tumor may be designated as fibromyxoepithelioma (Fig. 10, 7). If cartilage 
is found in excess, it is more proper to designate it as a myxochondrocarcinoma 
(Fig. 10, 5, 6, and 7). In either instance, however, epithelium and mucoid 
material are conspicuous. The epithelium may be glandular or squamous or a 
combination of the two. If the tumor is more differentiated, glandular struc- 
tures are present in the form of highly atypical cords and acini with narrow 
slitlike spaces or irregularly branching lumina (Fig. 10, 2 and 3). Tubules 
resembling exeretory ducts are also encountered, as are solid masses resembling 
basal cells. The cells have a tendency to become detached and scatter in the 
intercellular substanee (Fig. 10, 5). When this oceurs in the region of well- 
differentiated structures, there appears to be a transformation of glandular 
tissue into tumor substance. Whether this is actually the case, however, cannot 
be stated by observation of fixed specimens. 

Morphology of Cells—The morphology of the neoplastic epithelial cell 
quite often mimies the endothelial cell in the Type I tumors. The possibilities 
of this similarity have been reviewed by Cheyne and Silberstein,’** in which it 
was shown that the endothelial cell may dedifferentiate just as it is recognized 
that epithelial cells markedly change under neoplastic conditions. Consequently, 
in cellular tumors which show marked variations, there may be present a picture 
which closely simulates an endothelioma. This has been one of the causes for 
designating certain mixed tumor growths as endotheliomatous in character in 
the past. 
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TABLE IV 














CASE AGE SEX LOCATION PREDOMINATING CELL TYPES AND ARRANGEMENT 
1 20? F. Left parotid Large round; masses and scattered 
2 26 M. Left parotid Small round, and stellate; alveoli, masses, and 
scattered 
3 30? M. Right parotid Stellate and spindle; alveoli and masses 
4 53? F. Left parotid Cuboidal, columnar, degenerated, and normal ser- 
ous types; alveoli, masses, cystic, and some 
normal glandular structures 
5 67 M. Right parotid Cuboidal atrophic; masses, scattered, cystic, hem- 
orrhagi¢e areas, and phagocytic cells 
6 2 wk. F. Right parotid Endothelial-like, others large, round, with many 
mitotie figures; epithelial cells scattered, and 
endothelial cells form atypical capillaries 
7 42 M. Left parotid Stellate, cuboidal, and spindle; alveoli, grouped 
into atypical glands with hemorrhagic and cystic 
areas 
8 13 F. Left parotid Small, round, and cuboidal with dark-staining 
nuclei; occasional alveoli, masses, and scattered 
with few small cysts 
9 25 M. Left parotid Large, round, and irregular, with vesicular nuclei 
and large nucleoli, cuboidal, and columnar; 
alveoli, tubuli, and masses 
10 61 F. Right parotid Large, round with vesicular nuclei and mitotic 
figures; alveoli filled with mucoid material and 
masses 
1] 26 M. Right parotid Uniformly atypical epithelial; masses 
12 10 M. Right parotid Round, cuboidal, and spindle; atypical alveoli and 
masses 
13 26 F. Left parotid Round and cuboidal with numerous mitotic figures ; 
alveoli and masses 
14 42 M._ Right parotid Large round with nuclei, showing dense chromatin 
network; pseudoalveoli and scattered; markedly 
cellular 
15 32 M. Left parotid Cuboidal with large nucleoli; quite regular epi- 
thelial structures 
16 29 M._ Right parotid Stellate, cuboidal, and stellate; solid masses with 
some tendency to form nearly normal alveoli 
17 32 F. Left parotid Round with oval and elongated nuclei, which are 
deep staining and have occasional mitotic fig- 
ures; alveoli, tubuli, and masses 
18 64 M. Left parotid Large round and atypical columnar; pseudoalveoli 
19 61 F. Right parotid Round and stellate; alveoli, tubuli, solid masses, 
and scattered profusely in mucoid substance 
20 23 F. Left parotid Large, round, and endothelial-like; scattered 
21 20 M. Hard palate Round, stellate, and spindle; strands, definite al- 
veoli, and masses scattered in mucoid substance 
22 68 M. Right parotid Stellate; rudimentary alveoli 
23 31 :. Left parotid Round, stellate, and areas with mesoblastic-like 
cells; irregular strands and lobules set in lymph- 
oidlike tissue, and rudimentary alveoli, the cen- 
ters of which show degeneration : 
24 53 M. Left parotid Enormous irregularly round with many multinu- 


cleated and several mitotic figures; large alveoli, 
separated by strands of connective tissue, 
lymphocytes, and degenerated areas which are 
prominent 
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TABLE I1V—ConT’pD 





CASE AGE SEX 




















CASE A LOCATION PREDOMINATING CELL TYPES AND ARRANGEMENT 
25 39 F. Right parotid Large, round; masses and scattered 
5 26 40 M. Left submaxillary Nearly normal, round, but pale-staining, with few 
I nucleoli and mitoses, and stellate, cuboidal, and 
spindle; regular and irregular alveoli, masses 
and scattered; hemorrhagic areas 
| 27 36 M. Left submaxillary Round, apparently secretory in type; alveoli 
3 28 56 M. Upper lip Regularly round, stellate, and spindle; well-formed 
alveoli, masses, and scattered; cystic spaces 
29 50 F. Left parotid Regularly round with some apparently quite nor- 
mal; alveoli, masses, and scattered ; cystic areas; 
recurrence highly cellular with predominantly 
cuboidal types 
30 9 F. Left parotid Stellate, cuboidal, and spindle with anaplastic and 
pleomorphic forms; tubuli and masses 
31 25 F. Left parotid Small, round; atypical alveoli and tubuli, dense 
masses, and scattered 
32 19 M. Left parotid Round, columnar, and spindle with occasional mi- 
totic figures; alveoli similar to strands and 
masses arranged in nests 
33 13 F. Left parotid Normal, round, and columnar varying to stellate 
and spindle; atypical alveoli and tubuli, and 
masses 
34 7 M. Left parotid Round with large hyperchromatic nuclei and pleo- 
morphic and mitotic figures in recurrence; small 
masses and scattered in primary and strands, 
and atypical tubuli in recurrence 
35 34 F. Left parotid Small, round, and columnar with dark-staining 
: nuclei, stellate, and spindle; atypical alveoli, 
' and dense, irregular masses 
I 36 46 M. Left submaxillary Round, columnar, and stellate; atypical alveoli and 
: and parotid (?) scattered, clustering occasionally in nests and 
sheets, with hemorrhagic areas 
37 D7 F. Left submaxillary Large, round, with scanty cytoplasm and large 
and parotid nuclei; well-formed alveoli in primary, but more 
cellular in recurrence with alveoli not so well 
formed 
38 9 M. Right parotid Large, round, with vesicular nuclei; many small 
alveoli, somewhat cystic 
39 21 M. Left parotid Small, round, and stellate; masses arranged some- 
what as typical alveoli, and long strands 
40 58 M. Right parotid Large, round, with large nuclei, and scanty cyto- 
plasm; small masses and strands 
41 35 M. Right parotid Small, round, stellate in areas of excess mucoid 
tissue, and occasional embryonic types; strands 
and masses 
42 36 F., Left parotid Round, cuboidal, spindle, and fetal-appearing car- 
tilage-like cells; mitotic figures in adenomatous 
tissue; alveoli as adenomatous areas, definite 
tubuli, scattered nests, and scattered cells in 
mucoid tissue 
43 37 M. Left parotid Stellate, but cuboidal outstanding; numerous 
atypical alveoli and pearl-like formations 
44 24 F. Left parotid Pleomorphic types with oval hyperchromatic nu- 


é 
‘ 


clei; small masses and strands with marked 
alveolar formations in many areas 
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TABLE IV—ConrT’p 








CASE AGE SEX LOCATION PREDOMINATING CELL TYPES AND ARRANGEMENT 





45 15 es Right parotid Small, deep-staining, round; atypical alveoli and 
scattered 


46 19 F, Right parotid Small, round, with hyperchromatic nuclei, stellate, 
and spindle; chiefly masses 


47 38 F. Right parotid Large, blue-staining, round; islands of poorly 
formed alveoli and scattered 


48 32 F. Right parotid Atrophie cells resembling chondrocytes; atypical 
alveoli with some areas giving the appearance 
of keratinization 


49 41 F. Left parotid Cuboidal changing to polygonal, with large nuclei 
and mitoses rare; scattered small cords and 
strands suggesting alveoli 


50 13 M. Left parotid Cuboidal and columnar predominating; normal and 
atypical alveoli, and tubuli with many scattered 
cells; fatty tissue in evidence 








The cells in the solid formations are small and polyhedral, while in the 
alveolar- or ductlike structures they are columnar and cuboidal. The lumina or 
spaces lined by these cells become filled with a homogeneous, acidophilic deposit, 
lending an appearance which resembles lymph spaces and giving the general 
features of a lymphangioma. When cystic dilatation occurs, the cells become 
flattened and form a lining one layer in thickness. If the cells are not too 
widely spaced by intercellular material in pools, their cytoplasmic processes or 
intercellular bridges anastomose with one another to form a loose network in the 
mucoid matrix (Fig. 10, 4B). The cells take on the appearance and character- 
isties of degeneration. Atypical whorls are oceasionally encountered,”* although 
keratinization is never verified. 

Sheldon’? has described another kind of epithelial cell in tumors of the 
myxochondrocarcinomatous type which displays the shape, appearance, staining 
properties, and arrangement of the so-called basket or myoepithelial cell of the 
salivary glands. The cell is medium-sized with a stellate shape and several 
eytoplasmie processes. In closely packed groups, it is somewhat elongated and 
contains a nucleus rich in chromatin. These cells can be differentiated from the 
more common elements of the salivary glands with which they are intimately 
associated by staining reactions: The author stated, ‘‘Their cytoplasm stains 
red with aniline blue and deep blue with phosphotungstie acid-hematoxylin in 
contrast to the epithelial components, which stain orange with aniline blue and 
brownish blue with phosphotungstie acid-hematoxylin.’’ By ‘‘epithelial com- 
ponents’’ he had reference to the functional or secreting cells. Fraser*® was of 
the opinion that this same type of cell can be stimulated to grow by experimental 
methods, forming diffuse sheets like the formations seen in small spindle-cell 
sarcomas. 

Stewart, Foote, and Becker** described still another type of tumor, based 
upon the specifie ability of the mucous duct cell to change. This is designated 
as a ‘‘muco-epidermoid’’ growth and can be divided into a benign and a malig- 
nant type. In the former, the cell assumes the appearance of a tall, columnar 
shape or, quite typically, a round, mucous shape. In the latter it is epidermoid, 
resembling either basal-cell or squamous-cell features. They believed, however, 
that these tumors represented a specific pathologie type distinct from generally 
aceepted varieties of salivary gland mixed tumors. 


Stroma.—Relatively avascular, thick connective tissue septa often divided 
the tumor into many lobes and lobules (Fig. 10, 7). These septa extend from a 
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Fic. 10.—1, Fibromyxoepithelioma showing features 
trabeculation causes a division into lobules. Sparsely arranged alveoli and 
2 and 3, High-power study of atypical acini formations in fibromyxoepithelioma. 
euboidal cells remain one layer in thickness immediately surrounding 
close similarity to formations encountered in a Type III neoplasm. 
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Heavy 
proliferating ducts. 
Note that the 
There is a 
5, Accumulation of mucoid 


material between cells with beginning degeneration. Note anastomosis of cytoplasmic processes 


in reticulated areas. Small, dark-staining aggregations 
indicate features of a Type II or basal-cell-like neoplasm. 
Cystic dilatations and pools (B) indicate features of a 


squamous-cell carcinoma (C). (Case 8.) 4, Myxochondrocarcinoma 
seattered cellular elements (A) bordering cartilaginous-like material (B). 
accumulation. 6, Low-power study of 5, showing area of clustered cells (C) posse 
intercellular material. 3ordering area is old, dense, cartilaginous-like material (D). 
chondrocarcinoma. Trapped epithelial elements in hyaline-like cartilag 
elements designate remnants of hyalinized connective tissue. 


of cells compressed 
Note small capillaries in this region. 
simulating 


jnous material. 
Late stage degeneration. 
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Note areas of fluid 
ssing scanty 
7, Myxo- 
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conspicuous capsule to give the external surface an irregularly nodular appear- 
anee (Fig. 11). Only occasionally does the capsule show evidence of cellular 
invasion. New growth of tumor cells is most active in the region just under the 
vapsule or near the dividing septa, and it is here that densely packed alveolar 


or strand formations of epithelium are usually found (Fig. 9). Here the cells ° 


are less altered, and mitotic figures are more conspicuous than in the deeper por- 
tions of the tumor. 





a 


; 


Fig. 11.—Large, nodular Type I tumor excised with capsule intact. 


The epithelium is usually supported by and in intimate relationship with 
the stroma which fuses with the mucoid product. Fibroblasts push their way 
around the tumor cells to deposit fine collagen fibrils for support. In older 
growths, degenerative changes are particularly prone to take place (Fig. 9, £). 


Type Il: Tumors or THE BASALOMA TYPE (RINGERTZ) ; BASAL-CELL TYPE 
(THoma): Basau-CeELL CarcINOMA WitH HYALINE Stroma (EWING).— 


The morphologic characteristics which mark this type of mixed tumor are 
chiefly those of the true basal-cell carcinoma. In the past it has been so con- 
sidered,** but we now know that such a strict parallelism should not be stressed. 

Morphology, of Cells—Features of the basal-cell type of mixed tumor are 
commonly encountered in those that are just beginning to grow” (Fig. 10, 4A, 
and Fig. 9, A). The cells tend to grow in clumps or strands with those in the 
center varying in size and staining qualities. Their usual morphology is that of 
small, cuboidal shapes with scanty cytoplasm, much like the serous cells of nor- 
mal salivary tissue. The nucleus is hyperchromatie and seldom exhibits nucleoli. 
Upon close inspection, delicate protoplasmic fibers link the cells together. Occa- 
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sionally they approach the squamous type, arranging somewhat concentrically. 
This may deceive the observer into believing he is dealing with a true squamous- 
eell carcinoma (Fig. 10, 4C). Occasionally, early formations contain excep- 
tionally large cells which suggest, both by their character and arrangement, a 
carcinoma of acinar origin. 

Stroma.—It is a common finding to encounter dense masses of cells enclosing 
islands or pools of mucoid material and loose stroma sprinkled with detached 
epithelial cells. The appearance of such pools resembles the stellate reticulum 
of the developing tooth (Fig. 3) and areas of beginning cartilaginous-like forma- 
tions seen in myxochondrocarcinomas (Fig. 10, 4B). As these pools enlarge, 
they compress the neoplastic elements into a coarse network of anastomosing 
strands, arranged on a delicate framework of fibroblasts and connective tissue 
fibers. Such strands serve to support a few blood vessels. By the process of 
continued enlargement, the tumor changes from solid to eystie. 

Hyaline metamorphosis, which has given rise to the added description by 
Ewing®® of this tumor type, takes place in the epithelium and connective tissue.* 
It probably represents degenerative changes caused by the relative avascularity 
of the neoplasm occurring in densely cellular areas.” *° The hyaline may vary 
widely in amount. 

Krompecher*? and Ahlbom' found basal-cell tumors of the more squamous 
variety the most malignant. They exhibited rapid growth characteristics, re- 
mained hard and firm in consisteney, and metastasized early. The usual history 
was extensive infiltration of the skin and neighboring tissues. Metastasis seemed 
to occur in both blood and lymph channels. Case 32 of our series bore similari- 
ties to this description. 

It is believed that this type of tumor is more dangerous than Types I and 
III, which are less cellular. Early growths showing marked anaplasia of the 
cells and frequent mitoses give support to the assumption. These are common 
signs of malignaney in any tumor. Such features, however, are not so marked 
in cystic cases. Beeause of the cellular changes and the frequency of recur- 
rences, the type often appears as having undergone ‘‘carcinomatous change’’ 
(Case 34). It is generally believed that there is a lack of encapsulation in the 
solid forms, whereas in the cystic types the tendency to encapsulate is greater. 


Type III: Apenoma-Like Mixep Tumor (RINGERTZ); ADENOID CysTIC 
Type (THoma); ApENoID Cystic EprrHELIoMA (EWING) .— 


The epithelial cells which make up this tumor lie in formations resembling 
large alveoli or acini, which are variable in size and outline (Fig. 12, 7). In 
and between the alveoli is found a mucoid-hyaline material derived jointly from 
the epithelial cells by secretion and hyaline degeneration of the stroma which 
supports the neoplasm, causing the tumor to resemble a Type II neoplasm. 
Detached cells may be enclosed by the material (Fig. 12, 2). The so-called 
‘‘mixed tumor eystadenomas”’ of the salivary glands are caused by an overfilling 
of glandular spaces, forming many small cysts with a common lining or one 
large eyst with papillary ingrowths (Fig. 9, J). 

The cells of the adenoma-like tumor are predominantly columnar or cuboidal 
in shape with an abundant cytoplasm. The nuclei quite often are large, clear, 
and vesicular, thus offering one differentiating feature between this tumor and 
the basaloma, where the cells possess small, hyperchromatie nuclei. Sometimes 
merely clusters of irregular cells with small cystic areas are encountered, thus 
making it questionable as to whether such tumors should be classified as ade- 
nomas in the strictest sense of the word (Fig. 12, 3). Peripherally, the cells 
in such a tumor are dark and flattened, fusing with the intercellular material. 


*The name “cylindroma” or ‘‘cylindromatous basal-cell carcinoma’ has been used, par- 
ticularly in the German literature,’ to designate the type of mixed tumor in which the centers 
of groups of epithelial cells show marked hyaline change. 
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Although forming glandlike structures which ordinarily carry the hint of 
invasive and dangerous characteristics in many instances, these tumors have a 
tendeney to remain localized. Much depends upon the ability of the cells to dif- 
ferentiate. They become encapsulated, but the capsule may be thin and defec- 
tive. Care should be exercised in differentiating the type from true adenomatous 
formations free from myxomatous and cartilaginous formations, the latter being 
classified as pure adenocarcinomas. The prognosis of the two is not similar. 


Degenerative Changes.—In tumors of long duration, the structures near 
the center of nodules may show a reticular arrangement caused by the exces- 
sive accumulation of fluid and mucoid material. The mucoid material is loose, 
fibrillar, and slightly basophilic in staining reaction. Its presence exerts pres- 
sure on all of the tissues in the immediate vicinity as it accumulates, eventually 
causing the cells to undergo changes in shape, appearance, and number. This is 
concurrent with a diminishing blood supply, a general interference with the 
nutritive requirements of the neoplasm, and myxomatous degeneration of the 
stroma. 

The first evidence of retrograde change is the formation of fluid spaces in 
the neoplastic cells or the fibroblasts of the supporting stroma (hydropie de- 
generation). These vacuoles cause swelling of the cytoplasm with flattening 
and peripheral displacement of the nuclei. Fluid increases in the intercellular 
areas, with a gradual reduction in the cells and stroma. In the final stages, the 
tissue assumes the appearance of a net (Fig. 12, 4and 5). The connective tissue 
is the most hearty, and its elements are the last to disappear. Such areas should 
be designated as having undergone reticular degeneration or atrophy (Fig. 9, 
f), although in extreme instances only a few strands of tissue remain, or the 
tissue disappears entirely, causing the fluid accumulations to fuse into one cystic, 
homogeneous mass lined by neoplastic epithelium (Fig. 9, G). 

The eartilaginous-like structures appearing in mixed tumors are considered 
to be due primarily to a conversion or degeneration of the epithelial tissue and 
its mucoid product to form a transparent, basophilic strueture'® ** *° 4% *? (Fig. 
13). The picture of reticular degeneration is encountered, but instead of fluid, 
gelatinous accumulations predominate. Undoubtedly the connective tissue adds 
its secretion to this mass, the whole of which can be designated as mucinous and 
myxomatous or simple mucoid degeneration. It is most characteristic of Type I 
studied in our series (Table V). The cartilaginous appearance of the tissue is 
due to the intercellular substance surrounding the neoplastic cells, causing them 
to form chondrocyte-like elements.?. The final secretion product of the epithelial 
cells remains clear as a pseudocapsule in the immediate vicinity. What then may 
appear as fully formed cartilage cells are actually derivatives of the epithelium. 
Frequently, fibroblasts are trapped by a similar process. There is neither a 
layer of bordering cells, as normally seen in cartilage, nor mitotic figures to in- 
dicate an origin from an embryonic rest of chondroblasts.*” The entire process 
suggests a metaplastic origin. 


TABLE V. Mvucotp DEGENERATION 


NONE SLIGHT MODERATE EXCESSIVE 








(0) (+) (++) (+++) SCORE 
NUM- NUM- NUM- NUM- PER PA- 
CASES BER SCORE* BER SCORE BER SCORE BER SCORE TOTAL TIENT 
TYPE I 27 2 0 5 5 8 16 12 36 57 2.1 
TYPE II 14 1 0 7 7 2 4 + 12 23 1.6 
TYPE III 9 2 0 2 2 4 8 1 3 13 1.4 





*Scoring is based on the relative amounts of gelatinous material to cellular and supporting 
elements. By using a numerical designation for the amount, several tumors can be evaluated 
according to their type. 
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fig. 12.—1, Adenoma-like mixed tumor showing area of loosely arranged alveoli. Strue- 
tures supported by mucoid-hyaline material. 2, Low-power illustration of the peripheral por- 
tion of a Type III tumor (Case 9), showing alveolar-like clusters and cords of cells, with 
moderate intercellular material and beginning compression of secreting elements. 3%, High-power 
study of an area near A of 2, showing arrangement of cells into masses and cords (B) sur- 
rounded by a delicate connective tissue stroma fused with mucinous material. Note oval and 
narrow slitlike spaces with beginning cystic areas (C). The interstitial material has spread the 
epithelial cells apart and caused their dissemination in the secretory product. 4, High-power 
photomicrograph taken still nearer the center of the tumor showing early reticular degenera- 
tion. This change is characteristic of old mixed tumor types in general. Note elongated cell 
(D) and mucoid material (2). 5, Material found in the more central portions of the tumor mass 
bordered by area shown in 4. Vast fluid accumulations in the tissue surrounding strands of 
mucoid material and compressed epithelial cells and fibroblasts, Because of their loose ar- 
rangement and pressure, their form is principally star- and stellate-shaped. 
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Cartilaginous-like material is found in from one-fourth to one-half of all 
mixed tumors.** *? In those of the palate, Eggers stated from a review of the 
literature of ninety-two cases that 38 per cent contained cartilage; of 183 
parotid and submaxillary gland tumors, 43 per cent contained cartilage. It may 
form a greater part of the tumor, or it may be very scanty in amount, and 
merely seattered throughout the tumor in small islets, confined for the most part 
to the center portion of lobules (Fig. 9, H). Occasionally, the substance may 
soften and produce small cysts containing a clear brownish fluid and lined by 
neoplastie epithelium (Fig. 9, G). Late stage pictures may resemble reticular 
degeneration. This is not common, however, and if it occurs in older tumors it 
is probably caused by the introduction of infection with suppuration. 

In the eases studied by us, 34 per cent demonstrated cartilaginous change to 
some degree (Table VI). Type I had a much greater tendency to show moderate 
or excessive change, as might be expected. Cartilaginous formations were not 
outstanding in approximately three-fourths of Type II cases and were found in 
only one of the nine Type III cases. Had some of the Type III cases been ob- 
served for a longer period of time, it is possible that more change would have 
occurred. 


TABLE VI. CARTILAGINOUS CHANGE 











AVERAGE NONE SLIGHT MODERATE EXCESSIVE 

DURATION NUM- PER NUM- PER NUM- PER NUM-_ PER 

CASES IN YEARS BER CENT BER CENT BER CENT BER’ CENT 

TYPE I 27 11.12 15 56 2 7 7 26 3 11 
TYPE ITI 14 11.28 10 71 1 7 0 0 3 21 
TYPE III 9 9.50 Ss SY 0 0 0 0 1 11 





Several authors believed that true chondrification may oceur in mixed 
tumors.” ?* 26 8% 48 This is possible, taking place by an initial change in the 
connective tissue, neoplastic cells, and elaborated substance. The conversion of 
mucoid fluid to collagen, which is the most abundant of the basic organic con- 
stituents of cartilage,*! is admitted by some observers.** 7° Later, hyalinization 
and calcification occur, ultimately forming bone,” *® ** ** 7 which may or may 
not be dependent upon the presence of osteoblasts.*® Some infiltration by 
lymphocytes and plasma cells, old and recent hemorrhage, and areas of fat are 
common findings under such cireumstances.**” We found no bone in the tumors 
studied by us. 

The fat of a mixed tumor is quite independent of that of the surrounding 
connective tissue or the gland from which the tumor arose. It probably is 
derived from the connective tissue which forms the stroma of the growth and is 
not truly neoplastic. 


Vascularity—The amount of stroma found in the various types of mixed 
tumors seems to be consistent (Table VII), but the number of blood vessels it 
supports may vary (Table VIII). The retarding influence of a poor blood sup- 
ply upon cellular multiplication can contribute to the relative benignity of the 
neoplasm, and the relative avaseularity of the fibromyxoepithelial type of mixed 
tumor may be a factor of major importance regarding its clinical behavior. 
Moreover, it is possible that the lack of a close relationship between the neo- 
plastie cells and the vessels may have something to do with the quantity and 
character of their secretion. For example, Geschickter®? believed that the mucus 
formed in the colloid carcinoma of the breast is related to interference with 
blood supply. According to this concept, it would be safe to assume that the 
secretion is an atypical waste product brought about by an interference with 
metabolic processes. Certainly the hyalinization of connective tissue can be 
accounted for by the poor blood supply, and it is well known that areas normally 
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oe SLIGHT MODERATE EXCESSIVE 
(+) (++) (+++) SCORE 
NUM- NUM- NUM- PER 
oe CASES BER SCORE* BER SCORE BER SCORE TOTAL PATIENT 
TYPE I 27 8 8 13 26 6 18 52 1.9 
TYPE II 14 6 6 4 8 4 12 26 1.6 
TYPE III gy 3 3 5 10 1 3 16 1.9 
*See Table V for method of scoring. 
Note the 


Fig. 13.—1, Early stage of direct cartilaginous metaplasia of epithelial cells. 
2, Later stage of same, shewing the sub- 

Condensation of capsule 

5, Early stage of cartilaginous-like 
(Low power.) 


(High power.) 


intracellular deposit of filaments. 
(High power.) 


stance extracellular and condensed. 
and clearing of matrix. 4, Final stage. 
formation in myxomatous epithelial cords. 
(Fraser, A.: Surg., Gynec. & Obst. 27: 19, 1918.) 


8, Third stage. 


(High power.) 
(Low power.) 6, Later stage of same. 
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deprived of adequate nutritive material invite the formation of cartilaginous- 
like or osteoid substance and bone salt depositions.*® Allen,? however, preferred 
to include a combination of the factors of an interference with circulation, 
trauma, stress, strain, hemorrhage, necrosis, and inflammation as a part of the 
setup. This is an all-inclusive consideration which is appreciated when one is 
dealing with a large parotid tumor in which there is trauma associated even 
with the simple act of mastication or movement of the head. 


TaBLE VIII. VASCULARITY 





“SL IGHT MODERATE ~ EXCESSIVE 

















(+) (++) (+++) SCORE 
NUM- NUM- NUM- PER 
CASES BER SCORE* BER SCORE BER SCORE TOTAL P ATIENT 
TYPE I 27 16 16 8 16 3 9 41 1.5 
TYPE II 14 8 8 5 10 ] | 21 1.5 
TYPE III 9 1 l 5 10 3 9 20 2.2 


*See Table Vv for me thod of scoring. 


Encapsulation.—A general feeling among investigators is that the greater 
the malignancy of a tumor the less the tendency to form a protective capsule. 
Mixed tumors are growths uniformly posses:ing a capsule, The point was 
stressed by Ahlbom" in his treatise on the subject. His studies revealed that 
the most malignant types encountered, as characterized by metastases, do not 
have the slightest tendency to encapsulate, but it is doubted whether these 
are true mixed tumors. The semimalignant types are those in which there is 
a complete capsule, but the capsule may contain tumor nodules. Too much 
emphasis should not be placed upon infiltration of a capsule as a sign of malig- 
naney per se, however, because it is often found in strictly benign tumors. 
Moreover, even tumors which present nodules outside of the capsule may be 
benign. Those with little or no capsule, however, with solitary groups devoid 
of eneapsulation and growing in normal surrounding tissue are almost uni- 
formly malignant. 

A study of our cases on the basis of the presence or absence of a capsule 
and as to whether or not it was easily —- during operation demonstrated 
no apparent differences between types. Capsules were broken in a few cases 
as a result of adhesions, but this could not be related to histologic features 
indicating malignancy or to observed recurrences. 


V. Recurrence 


One of the most objectional features of mixed tumors is their marked 
tendency to recur after operation. Even persistent reeurrences requiring mul- 
tiple operations are not infrequent. Because this may happen several years 
after operation (Wood, one case, twenty vears; Billroth, two eases, twenty-three 
and thirty-three years; MeFarland, one case, fifty-seven years), no case can be 
said to be entirely free from the possibility. Within the observational time of 
the series studied by MeFarland,*? recurrences took place in 25 per cent of the 
sases. Wood** gave a slightly higher figure of 45 per cent, and Benedict and 
Meigs,® 43 per cent. Thirteen cases out of fifty-six observed by Wilson and 
Willis’? had been operated upon before they appeared at the clinic. Other 
authors reporting were: Paus,®' seventy-six eases, 22 per cent for benign and 
malignant types; Kaufmann,*® twenty cases, 30 per cent; Billroth,’ twelve eases, 
33 per cent; and Ehrich,** twenty-five cases, 36 per cent. The average interval 
before recurrence was stated by McFarland*? to be approximately seven years. 

Nine cases showed a total of twelve recurrences in the present series. Three 
of the cases carried features of malignancy, but one of these was doubtful. 
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[hree were classified as Type I tumors, one as Type I or II, two as Type II, 
me as Type III, and two of doubtful diagnosis. The average time before a 
recurrence was noted was 2.6 years, but it is quite possible in some eases that 
ater recurrence may have escaped report. 

As pointed out by Judd,** many recurrences are caused by difficulty in 
removing all portions of the tumor and yet preserving the fibers of the seventh 
nerve. It is these fragments which are believed to bring about reeurrences. 
Since they are now freed from the restraining influence of a capsule, growth 
is rapid. Under such conditions, the tumor may attain its original size in a few 
weeks or months. MeFarland®? maintained that there is no essential difference 
in the microscopic picture of a primary tumor and its recurrence, but his con- 
clusion is not generally accepted. Tampering with a growth and not completely 
removing it often changes the features. Ewing”® stated that a reeurrent lesion 
may be a new type of tumor derived often from some secondary neoplastic 
process. 


VI. Malignancy 


Malignaney and benignity are only relative terms.** ** This is especially 
true when one speaks of mixed tumors. It is difficult histologically to demon- 
strate malignant features in different types, all of which are merely variants 
of one entity that is basically benign. Any one of the types which have been 
described may contain greater or lesser structural characteristics of other types 
at some time in their life history or in different areas or lobules at the same 
time. We are of the opinion that, even with the more malignant-appearing 
types, it is not correct to state that a malignant transformation of a previously 
benign neoplasm has taken place. It is more reasonable to believe that any 
mixed tumor which does show such tendencies probably has those potentialities 
from the onset, the destructive features of which only became evident at some 
particular phase of development, or due to some influence exerted during their 
life history. 

Kaufmann*® regarded the constant irritation of a tumor by the muscles of 
mastication as a possible inciting agent in the growth and the appearance of 
malignant features; others felt that chronic inflammation within the substance 
of gland tissue itself is the causative factor. Still others believed that operative 
interference changes their character, but MeFarland*? could find no elinieal or 
histologic features that would serve as a basis for prognosis. 

We believe that traumatic agents can have a bearing on growth rate and 
other clinieal features, but it is also our opinion that this should not be inter- 
preted as causing a fundamental shift from a previously benign to a malignant 
condition. Confirming this, Ahlbom’® stated, ‘‘We have never seen a tumor 
become malignant either spontaneously or after repeated surgical operations 
when it was originally completely benign in its histologie appearance.’’ More 
likely, carcinomatous or sareomatous features that are said to develop in con- 
nection with mixed tumors are atypical manifestations of the original growth, 
the main features of which become outstanding after metaplasia of the cells 
and a thinning of the tumor capsule, liberating rapidly proliferating cells from 
their constrained position. Mixed tumors are not true carcinomas or sarcomas, 
which is proved by the fact that their subsequent clinical history does not sup- 
port the claim. MeFarland,®*? whose exhaustive study of ninety mixed tumors 
covered a period of years, concluded that ‘‘malignant changes whether sarcoma- 
tous or carcinomatous in mixed tumors must be rare.’’ True carcinomas of 
the salivary glands, aceording to Ewing®® ‘‘. . . usually develop rapidly, and 
while at first they may be encapsulated, they soon invade the whole gland, the 
capsule and regional nodes.’’ Structurally they exhibit marked squamous 
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metaplasia of the cells with collections of mucus similar to mixed tumors. They 
differ in that cellular arrangements are usually closely packed masses. 

Cases demonstrating sarcomatous features also contain masses of myxoma- 
tous, cartilaginous material, and occasionally bone. This suggests a mesoblastic 
origin. Such peculiar relations, however, of epithelial components to meso- 
blastic tumor elements are unknown in other types of strictly connective tissue 
growths. 

Within limits, it is possible histologically to differentiate mixed tumors with 
doubtful clinieal features. Those with more vicious tendencies are composed of 
dense epithelial-cell masses or closely packed glandlike formations, with less 
mucous secretion and formations of reticulum and cartilage.** These are the 
types that show rapid, infiltrative growth. Ringertz’s studies indicated that 
tumors of the basaloma and adenoma type more often show these characteristics. 
The epithelial cells show polymorphism and in many eases differentiate into 
epithelium resembling squamous-cell carcinomas or adenocarcinomas. There is 
greater nuclear atrophy and hyperchromaticity, and an excessive number of 
mitotic figures. 

Six of our cases were diagnosed as possibly malignant, one of which recurred 
after operation (Case 37, Type I). Two cases were definitely malignant (Case 
34, Type I, and Case 44, questionable type). Case 34 experienced one recurrence 
after two vears and died three months later, Case 44 experienced three recur- 
renees and had two operations. The third recurrence was not enlarging when 
last seen. 

Metastasis—The manner in which mixed tumors with malignant tend- 
encies metastasize is by invasion of adjacent structures and organs by direct 
extension of epithelial masses pushing out from the primary tumor. Ocea- 
sionally, the entire side of the face and neck, the maxillary sinus, the orbit, 
the pharynx. or even the cranial cavity may be invaded by such a process 
and the ease rapidly becomes inoperable.*® ** They have been known to extend 
into the external auditory canal and middle ear." Wood,** who observed two 
-ases, wrote of this destruction as ‘‘local metastasis.’’ But these reports are 
infrequent as indicated by McFarland in his study of 400 carefully diagnosed 
eases where only two were known to metastasize. Although the tumors nor- 
mally do not form growths in the lymph nodes," enlarged cervical nodes were 
reported in 16 per cent of the seventy-four cases of tonsil and pharyngeal 
mixed tumors reported by New and Childrey.” 





VII. Sialography in Diagnosis 


In addition to the gross clinical inspection of mixed tumors, the examiner 
is often desirous of additional aid. Roentgenographie studies by ordinary pro- 
cedures are of little value, and a biopsy should not be performed. A biopsy 
breaks the capsule and allows spread of tumor cells, thus markedly reducing 
the possibility of subsequent successful enucleation. Breaking the skin likewise 
allows a portal of entry for organisms, causing inflammation which further 
destroys the capsule. For these reasons, sialography, which is the roentgen 
visualization of salivary gland structures by the injection of a radiopaque sub- 
stance into the duct system, has become a valuable diagnostic procedure.* ** 77 

Sialographie studies are performed by injecting lipiodol into the main 
salivary duct and taking roentgenographs of the gland. This brings out the 
entire duct system and gland parenchyma without injuring the structures (Fig. 
14, A). By its use one can determine whether a tumor in the region is within 
or extrinsie to the gland and duct system. If the tumor is in the substance of 
the gland, it is possible to determine its position, relative encapsulation, and 
invasive characteristics. Thus, a logical concept is formed as to the choice of 
treatment and the best surgical approach in its removal. 
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Fig. 14.—A, Sialogram of normal parotid salivary giand. (Csillag, A., and Czunft, W.: 
Acta oto-laryng. 21: 329, 1934.) B, Sialogram of mixed tumor in parotid salivary gland. (Ahl- 
bom, A., in Pack, G. T., and Livingston, E. M.: Paul B. Hoeber, Inc., 1940.) 
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Technique.—The technique is a comparatively simple procedure for which 
no special paraphernalia are required. The equipment is a 2 eubie centimeter 
syringe and a 20-gauge, 3-inch needle with a blunt tip and lipiodol solution. 
The patient to be studied should be kept lying on his back on the roentgen- 
ograph table. Before the injection, the mucous membrane around the duct 
should be painted with a 10 per cent solution of cocaine. The duct is then 
probed and slightly dilated. The injection needle is inserted for a distance 
of 1 centimeter or more, and 1 or 2 cubic centimeters of lipiodol are injected 
slowly. Too rapid injection will not allow the terminal ducts sufficient time 
to dilate, and the pressure will result in pain. The orifice of the duct is then 
compressed between thumb and forefinger by squeezing the cheek. The injec- 
tion is followed immediately by stereoscopic lateral or posteroanterior roent- 
genograms, The whole procedure normally consumes only from five to eight 
minutes. The aftercare of the patient is that of massaging the parotid region 
and stimulating the flow of saliva for the next three or four days. This can 
be done by the patient. 


Interpretation.—Blady and Hocker,* who clearly established the diag- 
nostic points characteristic of mixed tumors of the parotid, found them in dif- 
ferent regions of the cheek, submandibular portion of the neck, retromandibular 
space, and even in the external auditory canal. The most common locations 
were the retromandibular and the pre-, sub-, and postauricular areas. 

The encapsulated forms of mixed tumor produce a smoothly contoured fill- 
ing defect caused by displacement of the surrounding ducts with a distortion 
and displacement of the gland (Fig. 14, B). No irregularities or destructive 
changes, however, are seen in the ducts. In general, an idea of the relative size 
of the tumor, its position and relation to the main duct system and to the gland 
proper can be gained, with a hint as to benignity or malignaney. This visual- 
ization aids in determining the operative plan. It aids in planning the most 
suitable approach, thereby avoiding unnecessary difficulty of exposure and 
possible injury to the nerve, gland, and ducts. 

The sialogram of a parotid malignancy presents quite a different picture. 
In contrast to the mixed tumor, Blady and Hocker* have noted an irregularity 
in the outline of the duct markings and peculiar irregular filling defects in the 
gland substance itself. There may be puddling or diffusion of lipiodol in the 
tumor mass due to destruction of duets and an escape of lipiodol into degen- 
erated areas or adjacent tissue. This picture, which was confirmed by other 
workers,* '® ®* is diagnostie of invasive and dangerous tendencies. 


VIII. Treatment 


Primary mixed tumors of the salivary gland are known to be highly resis- 
tant to irradiation by radium or roentgen rays, but it is difficult to prove that 
such treatment is without benefit if used judiciously as a supplement to sur- 
gery.’ Surgical excision or enucleation is comparatively easy when the tumor 
is completely encapsulated and free from adhesions, but the frequency of reeur- 
renees in 20 to 40 per cent of the patients within a relatively short period 
indicates that this treatment, when used alone, has given poor results. Un- 
doubtedly, several factors operate in this regard, the principal reason being that 
all parts of the neoplasm probably are not removed. This is not necessarily a 
reflection on the skill of the operator because mixed tumors have a tendency to 
infiltrate the whole of the gland substance in some instances, and, because of 
the complexity of the larger glands, particularly the parotid, it is almost im- 
possible to remove irregular growths entirely. Moreover, even with benign 
tumors with intact capsules, cells are known to infiltrate the surroundings.” 
This cannot be detected grossly by the surgeon. Tumor cells that penetrate the 
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capsule are disseminated into inaccessible areas or into adjacent tissue which 
appears normal at operation. 

Ahlbom'® and Patey® advocated a combination of irradiation followed by 
surgery. Preoperative irradiation in moderate doses given a few weeks before 
operation is believed to stimulate the formation of a capsule, making it more 
firm and the tumor easier to remove. Ahlbom’'® and Dixon and Benson? ree- 
ommended postoperative irradiation with radium packs. This is accomplished 
most successfully by placing radium tubes in the cavity of the wound. The 
purpose of radiation, whether performed by the roentgen-ray or radium tech- 
nique, supposedly is to destroy tumor cells which might be present in the re- 
maining fragments of the capsule or in the region outside, and as a precaution 
against the possibility that the tumor removed was not a mixed tumor, but rather 
one more malignant and with radiosensitivity. When surgery is contraindicated 
on account of the condition or age of the patient, radiotherapy may give pallia- 
tion with relief of pain and diminution in the size of the tumor.'® Radium is 
used because of its intensity and ability to remain localized in its effects. 

Surgery was the outstanding method of treatment in the fifty cases con- 
sidered in this report. The roentgen ray was used in six cases only as a post- 
operative precaution. Two of these cases recurred after the first operation. 
Two cases were followed by aleohol applied in the tumor bed after damage to 
the capsule during enucleation. The relative importance of these measures in 
preventing recurrence cannot be weighed from such a small sample, but it is 
generally believed this has deleterious effects on the surrounding normal cells 
as well as on the tumor cells and may delay healing of the incision. 

The treatment of recurrences offers a somewhat more complicated problem. 
It is likely that fragments of tissue allowed to remain grow rapidly and dis- 
seminate far into tissue which is essentially normal. Recurrent growths main- 
tain only a feeble tendeney to encapsulate and frequently are said to show signs 
of increasing malignaney.”® **°* If the procedure of irradiating before or 
after surgery is followed, thorough knowledge of previous irradiation should 
be at hand, and a skilled roentgenologist should be consulted regarding further 
treatment. No set rules can be established, but in such eases it is generally 
agreed that very extensive removal of the neoplastic tissue should be done, 
including removal of the gland in question in most instances. Even the facial 
nerve should be sacrificed if necessary."* Ligation of the common carotid artery, 
however, should be avoided if at all possible,® and ligation of the internal carotid 
should be avoided at all times.*'. Interruption of this artery among adults often 
leads to hemiplegia and permanent damage to the brain. 

The number of patients treated by the average surgeon is of interest. 
MeFarland,*? in his study of 310 mixed tumors, found that seventy-three sur- 
geons participated, an average of 3.2 for one surgeon. Thirty-seven, however, 
each had only one patient with a tumor of this type during twenty-five years. 


IX. Report of Cases 

From the cases inspected and reported in our series, we have selected four typical ones 
with comprehensive histories, supplemented by thorough laboratory studies. Each case was 
chosen to illustrate some of the common features of each tumor type as well as diagnostic 
and prognostic problems often encountered. The first case presented represented a small 
Type IL tumor with relatively slow-growing features and a satisfactory follow-up period. 

Further consideration of Type II tumors with basal-cell-like features is ‘presented in 
the second instance. The belief that such tumors are malignant is not supported by the 


observations on this case. There is a history of twenty-four years’ duration without evidence 
even of local spread. A consideration of the histology illustrates the close similarity of some 
features of this type with Type I, especially in areas of hyalinization and degeneration. 

The third presentation demonstrated a Type III mixed tumor with a preoperative history 
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of traumatic influences. The suspicion that this can cause malignant change is not supported 
by the clinical and microscopic observations. Even after fourteen years it had not grown to 
appreciable size. The mass had been traumatized by incision, which was followed by infection 
and inflammation—factors usually conducive to stimulating malignant change—but this did 
not materially influence the course of the neoplasm, all of which bears out the impression 
that the tumor was inherently benign. 

The fourth case is one of the oldest cases of mixed tumors on record. It was diagnosed 
as a Type I. Undoubtedly this tumor, as well as the second reported, originated at the lower 
pole of the parotid gland connecting with a small pedicle to the fascia. These tumors are 
easier to remove than those in the gland, and they come out with an intact capsule. It seems 
by simple enlargement they mechanically isolate themselves. 


1. Case 8.—A 16-year-old girl was admitted to the hospital for the removal of a 
mass below the right ear and slightly posterior to the angle of the jaw (Fig. 15, 4). Aceord- 
ing to the history it had made its appearance three years previously soon after an attack of 
mumps. It started as a small lump which gradually enlarged to approximately the size of a 
walnut, It had never been painful. Palpation revealed it to be a nontender, hard, and freely 
movable mass. It was surgically removed by enucleation. There was no evidence of recur- 
rence when observed four years later. 

Gross Observation.—The specimen received in the laboratory consisted of a rounded 
mass approximately 4 cm. in diameter. It was somewhat roughened, but not distinctly nodular 
on the surface. It was firm to palpation except for a few softened areas. 

Microscopic Observation.—The section (Fig. 10, 4) revealed an oval mass covered with 
a thin capsule of fibrous connective tissue. Dense trabeculae bearing blood vessels extended 
inward to divide the mass into lobules. The bulk of the tissue was composed of unusually 
cellular tissue enclosing small oval or irregular-shaped islands of mucoid material. The cells 
in the dense areas were rather small in size, had small nuclei with one or more indefinite 
nucleoli, and seanty cytoplasm. The cells in the islands were fewer in number, round, and 
separated by a considerable amount of homogeneous intercellular material. The cells imme- 
diately bordering the islandlike areas were somewhat cuboidal. Occasional areas of cystic 
degeneration were observed. 

Diagnosis.—This was a case of mixed tumor of the parotid, of relatively short duration, 
oceurring in a young girl. Many features suggested a basal-cell-like lesion and it was classified 


as a Type II tumor. 


2, Case 7.—A 66-year-old farmer presented himself at the hospital for treatment for 
the first time with a mass, about the size of an orange, on the left side of the neck near 
the angle of the jaw (Fig. 8, 4). It had started about twenty-four years previously as a 
small lump, first becoming palpable near the tip of the ear. This constantly increased in size, 
but never gave the patient much concern. It was not painful. Its bulk, however, finally 
beeame bothersome. Examination of the mass revealed it to be heayy, pendant, and freely 
movable. It was lumpy to palpation. It measured five inches vertically and three inches 
across. The mass was surgically removed by a skin incision; an attempt was made to keep 
its capsule intact. The operation was followed by a satisfactory recovery, but the case was 
not followed. 

Gross Observation.—The specimen received in the laboratory was an irregularly oval 
mass measuring 9 em. in its greatest diameter. A thick, fibrous capsule surrounded it. Upon 
sectioning into several thick slices, a number of lobules separated by fibrous bands could be 
seen comprising the whole. The tissue had a rather bright yellow color and was of firm con- 
sistency. In some portions there were a number of rather opaque chalkylike areas which 
suggested small foci of degeneration. Other areas showed definite cysts and hemorrhage. 


Microscopic Observation.—Sections of this tumor showed the general features of epi- 
thelial cells growing in clumps and strands, forming indefinite glandlike structures. Small 
cuboidal types with hyperchromatic nuclei predominated. Delicate intercellular fibers could 
be noted in looser collections, Underlying the whole could be detected a skeinwork of sup- 
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portive connective tissue. There was a meager amount of myxomatous material. The tumor 
was quite well vascularized, especially in areas where heavy strands of connective tissue 
divided the mass. Hyaline tissue was present. Some areas showed a typical myxomatous 
degeneration arranged in the neighborhood of extensive masses of cartilaginous-like tissue. 

Diagnosis.—Mixed tumor, predominately Type II, with older and poorly vascularized 


areas suggestive of Type I. 


3. Case 9.—A 39-year-old farm laborer was first seen in the hospital with the chief 
complaint of a large nodule located just below and in front of the right ear (Fig. 15, B). 
This had made its appearance about twelve years previously and had gradually increased in 
size. About one year following onset, the area had been lanced, but without beneficial results. 
Likewise, the patient had received some roentgentherapy two years ago. Intermittent periods 
of inflammation and pain followed lancing and treatment. This persisted up to the time of 


enucleation, but there never was interference with mastication. 





A. B, 


Fig. 15.—A, Mixed tumor of right parotid gland in a 16-year-old female (Case 8). B, 
Mixed tumor of right parotid in a 39-year-old male. Scar from previous lancing, located on 
posterior aspect, does not show (Case 9). 


Examination of the mass revealed it to be in the right parotid area. Measured in situ 
it was approximately 8 by 3 em. and elevated about 4.5 em. It was firmly attached to the 
underlying tissues, presumably the parotid, and was firm to palpation. A roentgenographic 
examination of the bony structures on the right side of the face revealed no evidence of bone 
pathology. 

The patient was referred to surgery where the mass was dissected out through a skin 
incision. During removal it was noted to be adherent and scarred, making the separation 
of cleavage planes difficult. By a combination of blunt and sharp dissection, however, it 
was believed to be completely removed. It was adherent but not embedded in the gland. 
Recovery was uneventful, and the patient was in good health with no evidence of recur- 


rence one year later. 








396 QUARTERLY REVIEW OF LITERATURE 


Gross Observation—The surgical specimen sent to the laboratory consisted of a lob- 
ulated ovoid mass measuring 6 cm. in its greatest diameter. There was an intact fibrous 
capsule which was intermittently roughened by broken adhesions. It was firm to palpation. 
Upon section it was of glistening gray color which showed an interlacing structure of the 
-apsule with superficial lobulation. There were areas of apparent congestion and hemorrhage 
in various parts with one area showing slight cystic degeneration. 

Microscopic Observation.—Histologic sections showed the tissue in question to be en- 
capsulated and scarred. A variety of changes were noted. Many lobules were composed of 
a small amount of mucoid tissue alternating with a large number of epithelial-like cells which 
were arranged in atypical alveoli or solid cords. Some formations bore a marked resemblance 
to ducts. The whole was supported by a delicate stroma of fibroblasts and collagenous fibers 
(Fig. 12, 3). Other parts of the tumor demonstrated a large amount of mucoid tissue, little 
or no glandlike formations, and some mucoid-hyaline material. In general, the cells were 
quite irregular in outline with swollen nuclei and large nucleoli, but columnar and cuboidal 
forms characteristic of salivary acini cells were in evidence. Mitotic figures were occasionally 
seen. Scattered foci of lymphocytes, a few polymorphonuclears, and moderate areas of 
degeneration were noted here and there. 

Diagnosis.—Mixed tumor, resembling especially Type III, with areas suggestive of a 
Type I neoplasm. 


4. Case 29.—A well-preserved 85-year-old woman presented herself at the hospital 
for the first time with a large mass, located, for the most part, in the anterior portion of the 
neck, to the left of the midline and inferior to the mandible (Fig. 8, B). The enlargement 
was of unknown etiology, having been present since early childhood. Thirty-five years ago 
it had attained the size of a bird’s egg, and had remained that size until about five years ago 
when it began to enlarge. The last two or three years it had become quite irregular in size. 
The patient had never experienced pain in the area, but of late months its size had interfered 
somewhat with breathing and swallowing. The mouth had a tendency to become dry the last 
few months. Palpation revealed the growth to be firmly nodular, except for occasional areas 
of softening, movable upon the soft tissues of the neck, and suspended from a pedicle of 
tissue attached in the region just anterior to the ear. Roentgenographic examination of the 
mandible revealed no bone pathology. The mass was surgically removed through an outer 
skin dissection made in the neck. At that time, a clear-cut boundary between the growth and 
the fascia was observed. The patient was last seen three years later in good health; the 
operative wound was well healed. There was a small lump present which probably represented 
a small piece left from the operation. Kather than remove the lump, a biopsy was taken 
because of the patient’s age. There was a facial paralysis on the side affected. 

Gross Observation.—The specimen as received in the laboratory weighed 180 grams. It 
measured 10 em. in its greatest diameter. It was roughly circular in contour and showed 
numerous irregular, superficial lobulations, Its consistency was firm and rubbery. It con- 
tained a number of cystic areas, one measuring about 3 em. in diameter. 

Microscopic Observation.—Microscopic examination of the tissue showed a large amount 
of myxocartilaginous material beset with loosely strung, round, epithelial cells. Quite normal 
alveoli and masses of cells were demonstrated in many locations. Areas of degeneration and 
hemorrhage were numerous, confined for the most part to the central zones. Two large areas 
were found, more centrally located, one of which contained a tissue somewhat osteoid in 
character. 

Diagnosis——Mixed tumor with Type I characteristics, showing old and degenerative 


changes. 


X. Summary and Conclusions 
The material presented in this report offers a critical review of the present 
status of so-called mixed tumors of the salivary glands. Interwoven with the 
discussion are fifty additional cases colleeted from our laboratories. These are 
presented and analyzed in graphic and table form. In presenting the data on 
certain characteristics, there are not sufficient numbers in all instances for 
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statistical analysis, but by using the methods given it is hoped that suggestions 
are offered which will be helpful to future researchers in correlating the various 
aspects of a confusing and complex problem in oncology. 

The clinician and the pathologist not infrequently encounter considerable 
difficulty in determining the nature of a salivary gland tumor. Even within 
the group designated as so-called mixed tumors, both benign and low-grade 
malignant types have been described. A great majority of the tumors, however, 
are myxochondroecarcinomatous as determined by histologic inspection, and 
remain essentially benign in clinical behavior. Reports of highly malignant 
‘*mixed tumors’’ more probably are due to errors in diagnosis. Mixed tumors 
are inheritantly benign. 

The confusing morphology of the so-called mixed tumors of salivary glands 
may be accounted for by these factors: 

1. The peculiar appearance and arrangement of the proliferating neoplastic 
elements, which is epithelium derived in all probability from glandular tissue. 

2. The mucoid or pseudocartilaginous appearance of the tissue, which is 
chiefly a seeretory product of the epithelial cells and, through aging and de- 
generation, blends with the neoplastic cells and stroma. 

3. The appearance of true cartilage and infrequently bone formed follow- 
ing the hyalinization of connective tissue and elaborated substance with meta- 
plasia of the neoplastie cells. 

The connective tissue is stimulated to grow and support a mixed tumor, 
but it does not undergo neoplasia itself. It is not always capable of keeping 
pace with growth, however, and because it carries blood vessels which nourish 
the tissue, its spareity undoubtedly accounts for areas of degeneration so fre- 
quently encountered in older tumors. 

Mixed tumors of the salivary glands run a clinical course strikingly differ- 
ent from the sarcomas and carcinomas. The former may arise at any age and 
usually bear a clinical history of long duration. They are most common in 
midlife and are essentially a tumor of the parotid gland. The regional lymph 
nodes are rarely invaded by primary growths, and even recurrences are likely 
to remain loeal. 

The roentgenographie study of mixed tumors by means of lipiodol injee- 
tions is discussed in this paper. Because of the inadvisability of taking biopsy 
sections, except at the time of operation, it is suggested that this means of diag- 
nosis and treatment planning merits consideration by surgeons and radiologists 
concerned with parotid tumors. It is simple, rapid, safe, and very informative. 

Because a biopsy of mixed tumors is contraindicated and due to the fact 
that one is never sure of a benign neoplasm, surgery is indicated as soon as 
possible. An attempt should always be made to remove them completely by a 
wide margin or with the capsule, which is usually well formed and intact. If 
there is any doubt that a portion of the tumor or its capsule is left, an accept- 
able procedure is to treat the wound with roentgen ray or radium. Although 
the benefits of such precautions have not been definitely established, the fre- 
quency of recurrence seems to justify this as a routine procedure. 
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Reviews of New Books 


Cancer: Diagnosis, Treatment, and Prognosis. By LAurEN V. ACKERMAN, 
M.D., anp Juan A. pet Recaro, M.D. 1,115 pages with 745 text illustrations 
and 42 color reproductions, St. Louis, The C. V. Mosby Company, 1947. 


It is stated in the Preface, ‘‘Our purpose is to provide a text which will 
facilitate the acquisition of general information and serve as a guide toward 
richer sources of knowledge of cancer.’’ The authors have proved themselves 
equal to an ambitious undertaking. Their work is excellently done. 

The chapter by Shimkin of the National Cancer Institute, National In- 
stitute of Health is titled ‘‘Cancer Research.’’ Here is presented a historical 
review, the role of heredity, the carcinogenic agents, the estrogens, and cancer 
theories and conclusions. In the chapter, ‘‘ Pathology of Cancer,’’ the responsi- 
bility of the pathologist, the necessity of adequate biopsy material, and the 
techniques used are stressed. It is emphasized that ‘‘only tissue submitted 
will be examined and diagnosed.’”’ 

More than one hundred pages are devoted to cancer of the oral cavity, and 
the discussion is divided into the following sections : 

1. Carcinoma of the lower lip 

2. Carcinoma of the upper lip 
3. Carcinoma of the mobile portion of the tongue (anterior two-thirds) 

4. Carcinoma of the floor of the mouth 
5. Carcinoma of the buccal mucosa 

6. Carcinoma of the upper gingiva 

7. Carcinoma of the lower gingiva 

8. Tumors of the hard palate 

9. Tumors of the lower jaw 


Dr. Ackerman and Dr. Regato have drawn from the experience of their daily 
work and from the opinions of those whom they considered to be the best writers 
on the subject of cancer. They are to be congratulated on the completeness with 
which the subject is covered. This text should be in the library of every dentist 
because of its value as a reference book. 

T. J. Cook. 
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Abstracts 


of Current Literature 


SURGICAL TECHNIQUE 


Surgical Extension of the Buccal Sulcus of the Mandible. G. M. Bransby Zachary. Brit. 
D. J. 80: 51-52, Jan. 18, 1946. 


Where there has been severe alveolar bone loss due to chronic resorption, there is fre- 
quently insufficient depth of ridge in an edentulous mouth to support a denture, so the 
author has devised a technique for excising the fibrous attachments and suturing them at a 
higher level. The sulcus is thus extended and the denture is placed immediately to prevent 
reattachment of the tissues at the lower level. The lower denture does not work out as well 
as a splint. 

He varies Kazanjian’s technique, as it leaves a V-like cleft at the bottom of the sulcus 
which is difficult to keep clean and hard to get to heal. 

His technique for the mandibular buceal sulcus in which he prefers block anesthesia, as 
local infiltration produces too much distortion in the submucous tissues, is described. He 
makes a large incision from the crest of the ridge in the region of the second premolar which. is 
carried onto the inner surface of the lip, so that in the cuspid and incisor region it forms a 
eurve 1.5 em. labial to the alveolus and is continued in a like manner to the opposite side. The 
alveolar flap is dissected back with some submucous tissue turned up, and muscle origins are 
dissected away. The labial flap is then freed and undercut. Five sutures are placed and a 
2-inch piece of small-size urethric catheter is laid along the floor of the sulcus. The suture 
ends are then turned over the catheter and tied. A 3-inch strip of adhesive tape, half an 
inch wide, is placed around the outside of the lip to keep the latter firmly against the mandible 
and prevent any strain on the sutures. 

Postoperative pain or edema is rare. Sutures are removed on the fifth day and im- 
pressions can be taken immediately. 


SUPPORTIVE TREATMENT 


London Correspondent. J. A. M. A. 135: 788, Nov. 22, 1947. 


Penicillin in solution should be kept in a refrigerator. It is destroyed by acids and 
alkalis, by metals such as zinc, lead, copper, and aluminum, by the primary alcohols, by 
oxidizing agents such as hydrogen peroxide and potassium permanganate. Penicillin should 
be used only in infections due to sensitive microbes. The drug must be administered by such 
methods as will bring it in contact with the infecting microbes, either locally or in the blood 
stream, The amount administered must be sufficient to produce a bactericidal concentration 
in the infected focus, and the drug must be given long enough to eradicate the infection. 
Dosage must be adjusted to the patient and the disease. Usually it is best to start with 
large doses on the first day, or on the first few days when the treatment is likely to be lengthy. 
This can sometimes be followed by smaller doses to the end of the course. 

Excepting ophthalmic conditions and the dusting of powders into wounds, topical ap- 
plication alone does not always produce desired effect. Better results are obtained from 
systemic administration alone, or in conjunction with local application. 
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The Mechanism of the Action of the Anti-Infective Drugs. John C. Krantz, Jr. J. Canadian 
D. A, 12: 435-442, October, 1946. 


Dr. Krantz, who is Professor of Pharmacology at the University of Maryland, has ac- 
quired quite a reputation in being able to develop great interest in the dry subject of pharma- 
cology by his colorful dramatizations in his many lectures and writings. The subject of the 
anti-infective drugs is one of his best efforts. 

He started his story in 1675 when Anthony Leeuwenhoek took one convex lens, set it 
upon another, and with this improvised microscope eavesdropped upon bacteria from the water 
in the canal at Delft. In 1845, in Vienna, Ignatz Semmelweis reasoned that the fact that one 
out of every two women delivered would succumb to puerperal fever was because of outside 
hands. After every man delivering a woman in the clinic washed his hands first in chlorine 
water, the deaths dropped in two years from 455 to 52. Lister rose to fame and Semmelweis 
was forgotten. Oliver Wendell Holmes warned the medical profession that clean hands can 
carry germs, 

In 1900, there were only four antiseptic drugs in the physician’s armamentarium: 
iodine, carbolie acid, chlorine water, and bichloride of mercury. These were protoplasmic 
poisons. The next step in the development of the anti-infective drugs was the search for 
an agent that exhibited specificity against the invading organisms. 

The discovery and refinement of the arsenicals are discussed. Then mercurochrome was 
developed and thought to be the great blood stream sterilizing agent. Its results in vivo were, 
however, quite different from in vitro. 

Hexylresorcinol or 8.T. 37 was discovered and was thought to be the wonder drug be- 
cause of the phenol coefficient of 40 with no toxic results. Unfortunately, it is inactivated 
by the elements of the blood. 

Gold compounds were developed and found to be very toxic. The subject is then 
brought up to date by telling of how and why the various forms of the sulfonamides were 
developed, and how the nontoxic penicillin came into usage. 


Chemotherapy in Surgery. John S. Lockwood, M.D. J. A. M. A. 135: 747, Nov. 22, 1947. 


‘<The world’s research laboratories have brought to him (the surgeon) a bewildering 
succession of new drugs of increasing scope and usefulness in his war on sepsis: not only 
has the risk of all major surgical procedures been significantly lessened through the use of 
chemotherapeutic agents in the prevention and treatment of adventitious infections of op- 
erative wounds, but the surgeon is now enabled to treat most of the established infections 
in his field by a combination of surgical procedures and chemotherapy, rationally timed and 
adapted to the bacteriologie and pathologic conditions peculiar to each case. In general, the 
infections of living tissues and the fluids which bathe them respond to chemotherapy on the 
vascularity of the area and the susceptibility of the infecting organism. Operative pro- 
cedures, when necessary, are directed principally toward aiding the body in the removal of 
tissue which through local necrosis has become, in effect, a bacteria-laden foreign body, and 
secondarily toward plastic correction of the consequences of loss of tissue. . . . 


Infections which may respond to chemotherapy alone: 


1. Cellulitis, lymphangitis, bacteremia 
2. Acute hematogenous osteomyelitis 

3. Suppurative arthritis 

4. Acute thoracopulmonary suppuration 
5. Spreading peritonitis 

6. Furuncles and carbuncles 


In this type of infection surgery is deferred until specific objectives are clearly defined. 
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Infections which certainly require both chemotherapy and surgery: 
1, Acute appendicitis with local peritonitis 
2. Chronic osteomyelitis 
3. Infections of the hand and foot, with or without diabetes 
4. Bronchiectasis, chronic empyema: pulmonary abscess 


5. Gas gangrene 


6. Chronic granulomas, including actinomycosis. 


Author’s Summary 


‘*The use of chemotherapeutic agents in surgical infections has developed along three 
principal lines: (1) preventive use, in which the drugs are employed to reduce the infee- 
tious hazards of surgical intervention in contaminated operative fields; (2) primary therapeu- 
tie use in which logic and clinical experience justify principal reliance on chemotherapeutic 
control of the infection, with surgical procedures directed toward limited residual elements 
in the disease; and (3) secondary therapeutic use, in which surgical treatment remains the 
primary weapon and the antibacterial drugs serve only as helpful adjuncts during the pre- 
operative and postoperative periods. ’’ 


Surface Anesthesia of the Mucous Membrane. Joseph Angelman. Brit. D. J. 81: 320- 
321, Nov. 15, 1946. 


Why surface anesthesia is effective in some parts of the mouth and ineffective in others 
is explained, When an anesthetic is applied to an unbroken epithelial surface, penetration 
will depend upon the degree of hornification. The vestibular mucous membrane has no 
hornification, while the gingival mucous membrane may or may not be hornified, and the 
hard palate mucous membrane has a thick hornified layer. 

Topical anesthetics are most effective when applied to a nonhornified epithelial surface, 
the cells of which have been disturbed by pressure. 

Coeaine is much more effective than procaine because epithelial cells have a selective 
affinity for certain anesthetic solutions to the exclusion of others, which results in absorption 
of the solution into the deeper epithelial layers and action upon intraepithelial nerve end- 
ings. 

The action of escharotics is in the coagulation of the intraepithelial and subepithelial 
nerve fibers; and the penetration is limited by the coagulant action. 


A Case of Cerebral Anoxaemia Occurring as the Result of Anoxia During the Administra- 
tion of Sodium Pentothal. James R. Wilson. Brit. D. J. 80: 22-23, Jan. 4, 1946. 


A case of an impacted unerupted third lower molar on the right side, with an attendant 
pericoronal abscess was brought to surgery for establishment of drainage by the removal of 
the tooth. 

Sodium pentothal, 0.7 Gm., was administered. After an incision had been made, the 
patient became cyanosed and stopped breathing. The operation was stopped, artificial respira- 
tion with oxygen and 7 per cent carbon dioxide was given, and breathing became regular 
within one hour. That night, the patient was semiconscious and had violent jactitation. The 
next morning he was drowsy and was completely blind. Seven days later he complained of 
pins and needles in his right hand which were followed by persistent tremors and spasmodic 
contractions of the flexors of the forearm, left arm, and left leg. Sight had still not recurred. 

Trismus of the jaw resulted, so the tooth was extracted under loca] anesthesia with 
penicillin given pre- and postoperatively. The swelling was reduced in seven days; and forty- 
six days after admission to the hospital, sight returned. 
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Ueber die Vertriglichkeit von Localandsthetica bei Intravenéser Verabreichung. (The 
Tolerance to Local Anesthetics Injected Intravenously.) Peter Adler and Georg 
Sandor. Schweiz. med. Wehnschr. 77: 413, 1947. 


Cocaine is a nerve poison (Meyer and Gottlieb). When the drug is applied topically on 
mucous tissues it shows an elective effect on the sensory nerve fibers since it acts more rapidly 
on them than on the motorie nerve terminals; moreover, the threshold concentration of co- 
caine is lower for the sensory fibers than for those of the motoric type. When this drug 
is administered intravenously, it acts not only upon the sensory nerve terminals, but also on all 
parts of the nervous system including the central nervous system. In acute poisoning of 
cocaine or cocaine substitutes, epileptiform convulsions appear more or less markedly ac- 
cording to the concentration of the drug and to the degree of tolerance of the individual. 
The epileptic himself is believed to be intolerant to cocaine administration. Epileptiform 
convulsions are typical not only of the acute poisoning of cocaine, but also of cocaine sub- 
stitutes. In view of the similar toxicologie picture which is offered by the cocaine and cocaine 
substitutes, the authors undertook a series of experiments on man to find out whether: (1) 
the epileptic shows an intolerance to the cocaine substitutes, (2) the so-called experimental 
cocaine epilepsy might be produced by means of cocaine substitutes. For these experiments, 
Novocain (hydrochloride of p-aminobenzyl-diethyl-amino-ethanol) and Percaine (hydro- 
chloride of diethylethylenediamide of alfa-butyloxyeinchoninic acid) were chosen. The au- 
thors injected these substitutes intravenously, partly to avoid fluctuations in the resorption of 
the drug and partly to achieve comparable results. On the basis of their observations on 
fourteen epileptics and forty-seven nonepileptics, they concluded that: (1) epileptics are not 
less tolerant than the nonepileptics to cocaine substitutes, (2) epileptiform convulsions pro- 
duced by acute poisoning of cocaine substitutes are more in the fore in the case of an 
epileptic, whereas the nonepileptic generally shows signs of malaise, nausea, pallor, profuse 
perspiration, mydriasis, and accelerated pulse with hypertension, The authors found remark- 
able tolerance to high doses of Novocain and Percaine administered intravenously both by 
epileptics and nonepileptics. The toxie dose of Pereaine in the case of nonepileptics and epi- 
leptics was 1.1-1.3 mg./kg. body weight. Thus, the threshold of toxicity was almost identical 
in both conditions. In the administration of Novoeain, definite oscillations were noted by the 
authors in the case of epileptics and nonepileptics, with regard to the level of the ‘toxic 
threshold. This is represented in the following figures: Toxie Novocain dose: 

Nonepileptic, 2.7-10.7 mg./kg. body weight 
Epileptic, 2.2- 9.1 mg./kg. body weight 
A. G. N. 


ROENTGENOLOGY 


A Simple Radiodontic Technique. Rene Rochon. J. Canadian D. A. 12: 67-73, February, 
1946. 


Dr. Rochon, Dean of the University of Detroit, gives some food for thought to the gen- 
eral practitioner of dentistry. He stresses the necessity of full mouth x-ray examination for 
every patient. Many dentists pass it up because their past training in radiography has made_ 
it difficult for them to overcome their own personal prejudices as well as their patient’s re- 
sistance to the idea. 


The best way to establish a custom is to teach it to young people, so radiography as it 
should be practiced has been taught in his school, A technique has been evolved which can 
produce a better complete survey within a half hour. Variable factors have been controlled 
so completely that angulation is the only variable. Because of the accuracy of the technique, 
he claims that radiograms will be almost duplicates, whether they are taken today, tomorrow, 
or next year; therefore, tissue changes can be determined accurately. 








408 QUARTERLY REVIEW OF LITERATURE 





He lists the following basic principles: 

1. The tissues to be interpreted must be registered in the. center of the 
packet. 

2. The film packet must bear an accurate relationship to the region under 
inspection. 

3. The angulation must be readily established and known at subsequent 
sittings. 

4. The central ray must be directed to the center of the anatomy to be 
registered. 

In order to satisfy these requirements, he stresses six factors in his technique: definite 
landmarks; a flat surface and easy placement; a marked packet and definite patient posi- 
tion; correct angulation; accurate cone placement; and registration of angulation and 
variations for each region where corrections are needed. 

Certain rules to be followed are then given in regard to patient position, mouth inspec- 
tion, film packet placement, bending and holding instructions, and the procedure for each 





A 


region. 


ORAL PATHOLOGY 


Ranula. .A. D. Hitchin. Brit. D. J. 80: 325-327, May 17, 1946. 





The author discusses the literature on the subject of ranula, mentions its inadequacies 
and the disagreements among authors about the pathology and the results of treatment. The 
anatomy of the ranula is given and he states that there are two varieties of ranula depending 
upon their relationship to the mylohyoid muscle: The simple or sublingual ranula and the deep, 
plunging or suprahyoid ranula. Various authors believe that both are of the same pathology. 

Many authors advocate enucleation or complete excision whenever possible; and if this 
method fails, they advocate partial excision with marsupialization. There seems to be dis- 
agreement on the surgical approach and as to whether there should be aspiration before ex- 
cision. In that total excision is next to impossible without the removal of surrounding tissue, 
a method has to be chosen to keep the cavity open, while epithelium unites the lining to the 
oral mucous membrane. 

The writer’s technique, in which a small incision is made from an intraoral approach 
and an appliance of soft rubber on a flattened stainless steel spring is designed to keep the 
cavity patent until epithelization can take place, is explained. 

Two cases are discussed: One whose recovery was uneventful and one who had a recur- 


rence because of not wearing the appliance. 


ORAL MEDICINE 


Oral Lesions Seen in Diabetes Mellitus. Herbert Pollack, Phillip Person, and Emanuel 
Knishkowy. J. Periodont. 18: 154, October, 1947. 


Diabetes mellitus is not a disease entity. It is a clinical syndrome characterized by 
-hyperglycemia and glycemia. 

Clinically, one can differentiate many types of diabetes. The juvenile type, the dia- 
betes of hyperthyroidism, Cushing’s syndrome, hepatic disease, and obesity are all different 
in their development and course. The oral lesions in diabetics will vary with the type of 
patient, the age, duration of the diabetes, and what other nutritional or metabolic condition- 
ing factors are present. 

The uncontrolled diabetic is more susceptible to any infection. An infection once in- 
cubated spreads more rapidly in the diabetic than in the nondiabetic. The gross appearance of 
this in the mouth will then be quite different. It is the virulence of the gingival abscess 
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rather than the abscess itself which is the result of the diabetes. The dentist can suspect 
diabetes by the extent and rapid spread of mouth infection. 

Periodontal disease has been repeatedly reported as present in diabetes mellitus. It 
is the same periodontal disease as seen in nondiabetics, but with these exceptions: It appears 
earlier and progresses more rapidly than in the nondiabetic. The probable reason why it 
is not seen in all diabetics is that rapid bone destruction is characteristic of only one of the 
metabolic anomalies associated with hyperglycemia and glycosuria. The explanation for rapid 
bone changes is not available. Symptomatic control of the diabetes with a proper diet to 
insure full nutritional rehabilitation and protamine zine insulin to correct the metabolic 
abnormalities will do much to prevent these lesions. 

‘*No surgical procedure can be successful unless there is simultaneous control of the 
diabetes, ’’ 


Stomatitis Gangraenosa—Salivary Autovaccine (Stomatitis Gangraenosa—Speichelauto- 
vakzine). K. Grutzmann. Das deutsche Gesundheitswesen, 1947, 2. 


The saliva of the patient is diluted with water in the proportion of 1:1, boiled fifteen 
minutes, cooled, and added by 0.25 pantocain. The subcutaneous or intramuscular injections 
start with 2 c.c. and go up to 20 ¢.c. The author observed recovery in 120 serious cases of 


stomatitis treated unsuccessfully before. The same good result was obtained in ninety cases 


of angina tonsillaris and in 11 cases of diphtheria. 
ErIk P, STEINMANN. 


Vincent’s Infection: Observations on the Histopathology and Their Application to Clin- 
ical Practice. A. Frank Stammers. Brit. D. J. 81: 4-15, July 5, 1946. 


The author carried out a clinical investigation into the possible causative factors and 
effective methods of treatment of persistent and recurrent Vincent’s infection and made a 
histologic examination of some pieces of gum in a search for the possible deep penetration 
of fusospirochetal organisms. The results of 3,000 sections are given. 

The material and methods of preparation, as well as the microscopic appearances, are 
described. . 

In ulcerated areas, fusiform bacilli and spirochetes can always be demonstrated in the 
slough and superficial layers of living tissue; but no recognizable bacterial forms can be 
detected deep in the tissues. The ulcerative process starts in the pocket epithelium, under- 
mines the crestal epithelium, and cuts off the crestal epithelium’s nutrient supply. The ex- 
posed connective tissue papillae are completely necrotic; the bacteria are confined here and 
destroy the epithelium by a process of surface erosion. There is no sign of deep invasion al- 
though the epithelium is deprived of its vital circulation. Connective tissue reaction is one 
of proliferation; and there is extension of epithelial structures into the underlying connective 
tissue in search of uncontaminated lymph. Active hyperemia is set up; but trauma breaks 
the vessels and ischemia results, the defense reaction having defeated its own purpose. 

Mechanical cleansing is of utmost importance in destroying the bacterial flora, as it is 
not sufficient to destroy the bacteria in the slough. 

The author again stresses the importance of mechanical cleansing before oxidizing 
agents will act at their maximum efficiency. Gingivectomy should then follow to eradicate 
pockets; and the patient should be taught friction massage. 


ANESTHESIA 


Some Clinical Observations on the Use of Curare in Anaesthesia. Edward B. Macon and 
William E. Bageant. M. Ann. District of Columbia 16: 533, October, 1947. 


Clinically, the range of usefulness of curare in anesthesia is still expanding and its 


possibilities have not as yet been fully realized. 
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‘‘Curare has been used as an anaesthetic adjunct at the Garfield Memorial Hospital 
(Washington, D. C.) since early in 1945. In over 1000 administrations of this drug we have 
been impressed with its actions and have gradually expanded our usage of this agent. We feel 
that the drug is indicated in many more procedures and anaesthetic complications than is 
generally realized.’’ 

Curare is cited as a cure for one of the greatest banes of the anesthetist—laryngeal 
spasm. 

It is stressed that one must have a patent airway when curare is being used. This is 
imperative because if respiratory exchange is inadequate, manual insufflations can be instituted 
until such time as the patient can resume a normal exchange. The following case is re- 
ported: 

‘*A 42-year-old, muscular, colored male was given nitrous oxide-oxygen-ether sequence 
for an oral procedure. It was not previously known that the patient had had lunch before this 
afternoon operation. During induction the patient vomited, partially aspirated stomach 
contents, and developed a profound laryngeal spasm. It was impossible to open the mouth, 
and suction of the vomitus was only fairly accomplished by naso-pharyngeal catheter. Oxy- 
gen could not be forced past the spastic cords. Curare (100 units) was immediately given 
intravenously. In 72 seconds the jaws relaxed, the pharynx was suctioned, an oral, cuffed 
endotracheal tube was easily passed through the relaxed vocal cords, and the tracheal cuff 
was inflated with 7 ¢.c. of air. After brief but adequate tracheal suction, positive pressure 
oxygen insufflations were started. The patient almost immediately regained his normal color 
and spontaneous respirations ensued three minutes after insufflations were begun, the patient 
reacted promptly and was none the worse for his experience.’’ 


Anesthetic-Penicillin Solutions for Local Anesthesia in Dental Surgery. Stanley A. Love- 
stedt, D.D.S., Mayo Clinic. Am. J. Orthodontics and Oral Surg. (Oral Surg. Sect.) 
33: 630, August, 1947. 


‘*The merit of a combination high in penicillin and adequate in anestheie effect would 
rest in its ability either to prevent a postoperative infection or to lessen the danger of an in- 
jection into an infected field. By the same token, such procedures would be limited to 
infiltration or conduction anesthesia. 


‘*While the details of this report are secondary, the idea of using penicillin combined 
with anesthetic agents deserves more study. Clinically it is possible to use the combination. 
So few postinjection dental infections occur that there is little concern on that count. There 
is, however, an occasional need for working in an infected region and the added safety that a 
penicillin-anesthetie solution might afford would be important to consider.’’ 


Oral Penicillin: Indications and Limitations. Alexander B. MacGregor. Brit. D. J. 81: 
49-51, July 19, 1946. 


The physical properties of penicillin as well as its incompatibilities are discussed. 
The drug acts as long as it is present but no longer. Thus, reinfection by the same or- 
ganisms can take place unless adequate steps are taken to render the areas themselves less 
susceptible. 

The use of penicillin is mentioned in Vincent’s infection and in connection with ex- 
tractions and other operative procedures in the mouth. However, recognized periodontal 
and surgical procedures should still be used, as penicillin will not cover up for sloppy 
dentistry. 


The elimination of penicillin-sensitive organisms may foster the growth of B. proteus 
and B. pyocyaneus. 
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Five Cases of Pronounced Enamel Hypocalcification Within the Same Family (Brown 
Teeth). G. Gustafson, P. Nystrém, and E. Stelling, Sweden. Odontologisk Tidskrift 
55: 183-207, June, 1927. 


This teamwork has permitted a detailed description of clinical, histologic, chemical, and 
physical data. The brown teeth were found in five Swedish children whose parents and five 
siblings had normal teeth. Spectrographic examination revealed an unusually high content 
of iron and copper in the external enamel layer. A high iron content as well as zine content 
was found in the drinking water, while the fluorine content was below toxic level. 

It is believed that the brown color is due to secondary impregnation from the outside. 
A low hardness, a positive birefringence, and a great stainability suggests primarily a hypo- 
calcification of the enamel. It is deduced that the organie structure of the prisms is not 
disturbed. 

R. F. 8. 


To Tilfaelde af Hypodonti og Retention af Flere Taender i Forbindelse med Brachyphalangi, 
Brachymetacarpi og Dvaergvaekst (Two Cases of Hypodontia and Retention of 
Several Teeth in Connection With Brachyphalangia, Brachymetacarpia, and Hano- 
somia). T. Hartvig Andersen and J. J. Pindborg, Denmark. Odontologisk Tidskrift 
55: 472-483, 1947. 

Summary 


‘A report is given of a 24-year-old female and an 18-year-old male exhibiting hypo- 
dontia, failure of eruption of several teeth, and retention of deciduous teeth. These condi- 
tions are associated with brachyphalangia, brachymetacarpia, and nanosomia. Whereas it 
has been found that the brachyphalangia is inherited, the hereditary conditions of the dental 
abnormalities could not be checked. The maldevelopment here reported is presumably a 
characteristic and well-defined syndrome.’’ 

R, F. 8. 


Et Tilfaelde af total ‘‘Pseudo-Anodonti’’ i Forbindelse med Kraniedeformitet, Dvaerg- 
vaekst og Ektodermal Dysplasia (A Case of Pseudoanodontia in Connection With 
Cranial Deformity, Nanosomia, and Extodermal Dysplasia). T. Hartvig Andersen 
and J. J. Pindborg, Denmark. Odontologisk Tidskrift 55: 484-493, 1947. 


‘The rare case reported in this paper is that of a 19-year-old girl exhibiting failure of 
eruption of all teeth, deciduous as well as permanent. The patient who is blind exhibits symp- 
toms of ectodermal dysplasia (hair defects, dry skin, saddle nose, and everted lips). The 
shape of the skull is similar to that found in craniofacial dysostosis. The patient is also suf- 
fering from a disease of the pituitary gland. The dental abnormalities are supposed to be 
due to summation of the effects of ectodermal dysplasia, pituitary deficiency, and perhaps 
craniofacial dysostosis as well.’’ 

R. F. 8. 


EXODONTIA 


Certain Post-operative Complications of Extraction of the Lower Third Molar. T. Cradock 
Henry. Brit. D. J. 81: 275-287, Nov. 1, 1946. 


The complications which are usually associated with the removal or attempted removal 
of the third lower molar, and which by their nature are a menace to health or a threat to 
life itself, are discussed: Cellulitis of the neck; Ludwig’s angina; osteomyelitis of the 
mandible; and cervicofacial actinomycosis. 

The anatomy of the region is of great importance in the etiology of the conditions. 
Four factors are considered: Lymphatic drainage; the submaxillary triangle of the neck; the 
mylohyoid muscle; and the relationship of the apices of the molar teeth to the mylohyoid 
muscle, 
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Contributing factors to the above conditions are those which impair the blood supply, 
such as excessive trauma, particularly crushing and bruising of the cancellous bones, and local 
anesthetics with a heavy adrenalin content. 

Time of extraction and correct diagnosis are very important. 
Penicillin used in treatment must be used as an adjunct to adequate and prompt surgery, 
not in place of it, and gives a brighter prognosis than formerly was the case. 


FRACTURES AND DISLOCATIONS OF THE JAWS 


Treatment of 1,000 Jaw Fractures. Patrick Clarkson, T. H. H. Wilson, R. S. Lawrie. Brit. 
D. J. 80: 69-75, Feb. 1, 1946; 107-115, Feb. 15, 1946. 


Elaborate histories and follow-ups have been kept of 1,000 jaw fractures which occurred 
during the Tunisian, Sicilian, and Italian campaigns. 

Cases have been placed in anatomical groups and special reference has been given to the 
four major problems of maxillofacial surgery—the influence on rates of union and on the 
incidence of infection of: (1) time and type of jaw fixation; (2) treatment of the com- 
minuted bone fragments; (3) treatment of the involved teeth; (4) primary soft tissue 
closure. 

The type and cause of injury, the principles of treatment, the early treatment, the 
intermediate treatment, the late treatment, and the methods of fixation are all described. 

The authors conclude that early fixation is desirable because in mandibular fractures 
the union times and incidence of late inflammatory complications were lower in cases fixed 
within two days than when fixation was left until later in the first week. They found that 
splints gave the best fixation but that wire was usually best for early forward treatment. 
A high proportion of comminuted fractures of the mandible united readily within sixty days 
when not treated by the very radical bone clearance at primary operation, which has been 
recently advocated. At primary operation all dead bone should be removed, but all frag- 
ments which might live should be conserved. At primary operation for shell wounds only 
teeth that were loose or easy to remove were extracted. 

The cause of death in jaw fractures is discussed in this series. There were thirty-three 
deaths from all causes. The most common cause was an associated major neurological lesion. 
The mortality in the pure jaw injury was 1.5 per cent. 


Management of Jaw Fractures. Lyman T. Barclay, M.D., F.R.C.S.E., Lt. Col., R.C.A.M.C., 
Stuart D. Gordon, M.B., F.R.C.S.C., M.S.(T), F.A.C.S., Lt. Col., R.C.A.M.C., and H. 
Hoyle Campbell, M.D., F.R.C.S.E., Major, R.C.A.M.C., Toronto, Ontario. Surg., Gynec. 
& Obst. 84: 973, May, 1947. 


Patients with jaw fractures and associated facial injuries which occurred during World 
War II to the Canadian Army overseas where centralized in the plastic surgery division of 
Basingstoke Neurological and Plastic Surgery Hospital, Royal Canadian Army Medical Corps. 

Each patient was seen by a surgeon and a dental officer in consultation, and the method 
of treatment was determined, Fixation was carried out by the dental officer as was the post- 
operative care. When complications required surgery, it was done by the surgeon with the 
assistance of the dentist. Tribute is paid to the latter for his work in the operating room 
and on the wards. 























TABLE I. PATIENTS WITH JAW WOUNDS. TABLE II. METHODS OF FIXATION OF MAN- 
JANUARY, 1944, To JULY, 1945 DIBULAR FRACTURES 

NO. NO. 

CASES CASES 

Mandibular fractures: Interdental and intermaxillary wiring 214 

All types 369 Cast cap splints 88 

Maxillary fractures 236 Interosseous wiring 40 

Mandibular fractures: External pin fixation 17 

Gunshot wounds 256 Circumferential wiring 1 

Mandibular fractures: External angle wire to plaster of 14 
Simple trauma 113 Paris headeap or to bar on cast 


cap splint 
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TABLE III, GUNSHOT WOUNDS OF TABLE IV. BONE GRAFTS IN MANDIBULAR 
MANDIBLE FRACTURES 
NO. NO. 
CASES CASES 
Gunshot wounds with ramus fracture 154 Gunshot wound bone defects; iliac 70 
Gunshot wounds with condyle fracture 37 cortical block and medullary 
Gunshot wounds with angle coronoid 65 chips 
fracture 
Mandibular fracture with bone loss 72 Simple trauma; cancellous graft 32 
Mandibular fracture with soft tissue 20 nate 
loss 102 
TABLE V. FRACTURES OF THE MAXILLA TABLE VI. COMPLICATIONS OF FACIAL 
WounpDs 
_ : ie NO. NO. 
CASES CASES 
Total maxillary fractures! 236 Secondary hemorrhage 6 
Maxillary sinus ‘‘clean-out’’ Osteomyelitis 15 
Caldwell-Lue 75 Tracheal obstruction (tracheotomy) 34 
Maxillary sinus ‘‘ blow-out’’ 19 Gastrostomy required 1 
Nonunion of mid third fracture2 1 Eye enucleation or evisceration 66 
Eye trauma 80 








Series of cases January, 1944, to July, 1945. 
7Union secured with bone graft. 


Where reduction was accurate and fixation adequate, fractures healed and were united 
in six weeks. If infection occurred, union was delayed for an average of twelve weeks. A 
delay of four days in reduction and fixation gave a marked increase in infection. 

Interdental and intermaxillary wiring was the treatment of choice for mandibular 
fractures. 

Where required, bone grafting was done three to four weeks after débridement, and 
firm clinical union was the rule in six weeks. Penicillin was administered and the complica- 
tions of bone graft were few. 

Maxillary fractures which were uncomplicated were treated with interdental wiring 
which brought the teeth into occlusion, Others were treated with Paris chin cradle and head- 
cap connected by two lateral rods adjustable through universal joints. The Gunning splint 
was also used in selected cases. Where hemorrhage was severe it was controlled with fibrin 
foam, and in a few cases it was necessary to ligate the external carotid artery. Secondary 
hemorrhage was rare. 

_ Careful débridement, carefully planned closure of soft tissue wounds, early stabiliza- 
tion of fractures, and adequate penicillin and chemotherapy are stressed. 


Some Observations on Trismus in Relation to Maxillo-Facial Surgery. G. 8S. Loader. Brit. 
D. J. 81: 193-196, Sept. 20, 1946. 


The main causes of trismus which the author saw at the E:M.S. Maxillo-Facial Unit 
at Gloucester were fractures of the jaw at the angle, ascending ramus, condyles, and coronoid 
processes of the mandible with injury to the surrounding muscles and ligaments which are 
repaired by scar tissue. 

He believes that where the coronoids or condyles are fractured, ten to fourteen days are 
sufficient for immobilization. ; 

In restoring normal movement to the jaw, the problem is to overcome the contractile 
power of scar tissue both in and around the muscles. 

The patient should be encouraged to exercise his jaws either by chewing gum, a cork- 
screw trismus gag, or an elastic exerciser. The exerciser stretches and softens the scar tissue 
and also’ re-educates the muscles. Cast-metal splints are required for both jaws, with small 
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brass plates soldered to them for the fixation of the external attachments. The apparatus 
is described in detail, and many modifications are mentioned to suit a variety of cases. 

In extensive soft tissue injuries and burns of the cheek where there is considerable 
sear formation, contraction will limit the movement of the jaws; therefore, the elastic 
exerciser is indicated in these cases. 

Harmony is stressed between the maxillofacial surgeon and the dentist so as to avoid 
for the patient many uncomfortable sequelae. 


Control of Mandibular Fragments by External Fixation. W. R. Roberts. Brit. D. J. 80: 
257-269, April 18, 1946; 291-301, May 3, 1946. 


The evolution of the method of external fixation is reviewed; its uses and limitations 
are explained; and the appliance which the writer designed is described. 

The selection of metals to be used is very important so that there will be neither galvanic 
action nor metallic salt irritation to the tissues. Various metals, both pure and alloy, are 
discussed. 

The type of cases for which external fixation is indicated are mentioned. 

The writer describes the Roger-Anderson orthopedic appliance and goes into great detail 
about the appliance which he himself designed. His appliance makes use of a pin placed by a 
dental drill rather than by a surgical brace or Archimedean drill. The surgical procedure 
involved is clearly told; and the writer lists the advantages of his technique. 

He goes on to describe various methods in fragment approximation and reduction and 
alternative arrangements of pin units. 

Many case histories are given which clearly illustrate the authors’ principles; and 
various complications are mentioned. 

He describes in detail the undesirable galvanic action which can occur when external 
pin units are connected with intraoral silver cap splints. Much tissue lesion is caused by this 
action unless similar metals are used or insulators are provided. 

The undesirable sequelae to external pin fixation are: Infection of the pin site, 
traumatic injury, hemorrhage of the facial artery, galvanic action, heat necrosis, penetration 
of tooth roots, perforation of the oral mucosa and salivary fistula. These can all be considered 
disadvantages to the technique unless adequate precautions to prevent them are taken. 

The writer, however, feels that the advantages far outweigh the disadvantages, if the 
method is used by responsible operators, working under proper operating theater conditions, 
and if the cases are carefully chosen. 


OSTEOMYELITIS AND NECROSIS OF THE JAWS 


Symposium: Radiation Necrosis. A. H. McIndoe, C.B.E., M.S., F.R.C.S., Plastic Surgeon 
to St. Bartholomew’s Hospital, Robert Forbes, M.E., Ch.B., Secretary, The Medical 
Defence Union, London, W. C. 1, and Prof. B. W. Windeyer, M.B., F.R.C.S.E., F.F.B., 
D.M.R.E., Meyerstein Institute of Radiotherapy, The Middlesex Hospital, London, 
W. 1. Brit. J. Radiol. 20: 269, July, 1947. 


A. H. McIndoe pointed out that there are more instances of chronic radionecrosis than 
is generally recognized. He set forth the characteristic features of the entity and warned 
against indiscriminate radiotherapy lest ill effects be produced by it. 

Robert Forbes asserted that radiotherapy is not without legal risk and physical danger. 
Certain of the medicolegal aspects of radiotherapy were brought into his discussion. 

B. W. Windeyer established two distinct entities in radionecrosis: ‘‘early or acute 
necrosis’? and ‘‘late necrosis.’’ The clinical picture of early or acute radionecrosis was 
discussed. He also made reference to the etiologic factors responsible for necrosis occurring 
in previously healthy tissue. Among other irradiated areas causing early radionecrosis, bone 
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and the cartilage involved by neoplasm were suggested as being vulnerable to early necrosis. 

**Late’’ necrosis was discussed as a clinical state. Windeyer indicated that particular 
attention should be given to radionecrosis of cartilage and bone because of (1) the latency 
of occurrence, (2) the likelihood of occurrence when certain sites are irradiated, and (3) the 
prolonged suffering and pain when it occurs. Heavy irradiation of bone causes changes which 
are permanent and not always apparent. When bone is compared with soft tissue, bone is 
known to absorb more irradiation owing to its greater content of the heavier elements. The 
blood supply to the irradiated bone then becomes restricted, due to endarteritis, thus rendering 
it incapable of responding to an inflammatory reaction. He also related that when lesions 
in and about the mouth are irradiated, the mandible and the maxilla may receive heavy 
doses. These bones may remain normal for years until they are traumatized or become sec- 
ondarily infected, such as might well happen in the jaws when an infected tooth is removed 
or when an intrabuccal ulceration is present. 

It was affirmed that necrosis is associated with pain and edema. Sequestration is slow 
and may take years to accomplish. In the roentgenogram there may be areas with a relative 
increase in density which may be confused with osteoplastic metastasis, or there may be areas 
of absorption of bone which may resemble osteolytie secondary processes. With secondary 
infection, such as occurs in the mandible, there is marked decalcification and absorption of 
bone which may be impossible to distinguish from invasion of the bone by recurrence of the 
neoplasm. 

Windeyer spoke in general regarding the treatment of radionecrosis, He further 
classified radionecrosis under certain ‘‘justifiable’’ and ‘‘ unjustifiable categories. Finally, 
the essayist advised that radiotherapeutics not be used when other simpler and less dangerous 
methods are available. 

Kari W. Bruce. 


Beitrage zur Krankheitsbild der propagierenden Oberkieferosteomyelitis. Ludwig Pesti. 
Pract. Oto-rhino-laryng. 9: 44, 1947. 


Three cases of osteomyelitis of the upper jaw are published in detail. In Case 1 the in- 
fection of the seventh and eighth tooth brought about an osteomyelitis of the lateral pos- 
terior maxillary wall which spread to the fossa pterygopalatina as a caseous abscess, the 
opening of which, partly permaxillary, partly through resection of the alveolar process, pro- 
duced a quick recovery. 

Case 2 resulted in a facionasal fistula and its rapid closure after an operation on the 
maxillary sinus. Such a fistula is a rare complication of a traumatic osteomyelitis. 

Case 3 is of interest because of the combination of trauma and osteomyelitis with a max- 
illary cyst. 

The transorbital nerve blocking anesthesia of the maxillary nerve described by Payr 
gives very satisfactory results in cases of severe extension of the infection processes of the 
upper jaw, whereas the customary procedure of local anesthesia is inadvisable. 


Erik P. STEINMANN. 
CYSTS OF THE JAWS 


Solitary Bone Cysts in the Mandible. Martin A. Rushton. Brit. D. J. 81: 37-49, July 19, 
19, 1946. 


The lesion of solitary cyst in the long bones is discussed and the rarity of the occur- 


rence in the mandible is mentioned. 

Three case histories of the lesion in the mandible are given, two without bone expansion 
and one with bone expansion. 

The author uses the following criteria in reporting cases: The cyst should be single, have 
no epithelial lining, and show no evidence of acute or prolonged infection; it should contain 
principally fluid and not soft tissue; its walls should be of bone which is hard, though possibly 
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thin in parts; and pathologic or chemical findings should not exclude the diagnosis of solitary 
bone cyst. 

He grouped nineteen cases which he found in the literature and which met his criteria, 
aud thirty-six which appeared to have the characteristics of the latent or partly healed bone 
cyst. 

The absence of a dissectable cyst sac is important, as well as the frequent finding of 
the mandibular nerve and vessels lying free in the cavity or even passing straight through it. 

Usually there was a previous injury to the jaw in the cases reported, and most cysts 
occurred within an area between the cuspid and a region in front of the angle. 

No particular type of pain seems consistent in the findings; and there may be a com- 
plete lack of pain. 

The lack of agreement among authors as to possible etiology is discussed. 

The angular cavities which Stafne reported the author believes are like latent bone cysts. 


MALIGNANT TUMORS 


Malignant Lymphoma: The Value of Radical Surgery in Selected Cases. C. A. Hellwig. 
Surg., Gynec. & Obst. 84: 950, May, 1947. 


In comparison with other types of cancer, malignant lymphoma is not common. Although 
the malignant lymphoma is extremely radiosensitive and roentgentherapy in some cases may 
be life saving, it does not seem to prolong the average duration of life. Malignant lymphoma 
has been regarded as a systemic disease and surgery has been abandoned in favor of radia- 
tion therapy. Believing that radical surgery has a definite place in the treatment of malig- 
nant lymphoma, the author reviewed 234 cases of malignant lymphoma. He uses 130 such 
cases in this analysis. 

Gall and Mallory’s cytologic classification of lymphoid tumors is described, and the 
author divided his material on lymphoid tumors into eight groups. The four most common 
groups are reticulocytoma, Hodgkin’s disease, lymphoblastoma, and lymphocytoma. 

Ten per cent of the autopsy cases reviewed showed lymphomas were not systemic in 
character but were single localized lesions accessible for surgical excision. The author sug- 
gests that in certain cases of malignant lymphoma with localized lesions patients may be 
treated more successfully by surgical procedure rather than by radiation therapy. Thirty 
five-year survivals after radical surgery without radiation are charted. In this series there 
are nine neck, three tonsil, one jaw, and one gingival tumor. 

The author concludes: ‘‘Early surgical removal of a primary focus of disease offers 
the best chance of cure in malignant lymphoma, In our series 24.6 per cent of the patients 
survived 5 years or longer regardless of postoperative radiation. In 21 patients with a 
single primary focus radical surgery alone was used and 12 of the 21 patients survived from 
5 to 20 years.’’ 

D. J... 


DEFORMITIES OF THE JAWS 


The Treatment of Severe Prognathism by Kostecka’s Operation. W. Grossman, Patrick 
Clarkson, and A. H. Green, Brit. D. J. 80: 186-187, March 15, 1946. 


The authors mention that minor degrees of prognathism are best corrected by ortho- 
dontic methods. Some cases can often be treated by a combination of orthodontic methods, 
extractions, and a denture, to mask the maxillary underdevelopment and give a satisfactory 
functional and cosmetic result. 

If the protrusion of the symphysis is more than 5 mm., operative correction is neces- 
sary. In the operation, two deformities of the mandible have to be considered. The 
horizontal rami must be displaced backwards in some cases; in others, they must be tilted to 
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correct the flattening of the angles and the open-bite. In still others, both procedures are 
necessary. The technique of planning the section is discussed, as well as the technique of 
sectioning the ascending ramus. The external approach is preferred to the internal. 

The technique of Kostecka’s operation, which uses small stab incisions and makes use 
of small lead marks on the skin to localize the incisions accurately in relation to the x-rays, is 
discussed. Seekers are employed and fine steel cuffs are used on the Gigli saws so that 
trauma is at a minimum. In this technique the facial nerve, the internal maxillary artery, and 
the inferior dental nerve and artery are easily avoided. 

A case report is given of a service man whose lower incisors protruded 2 cm. beyond the 
upper ones and who had to subsist on soft food. Six months after operation, his occlusion 
was maintained and he was able to chew a full Army diet. 

The authors believe the operation to be precise, simple, and safe, with almost complete 


lack of facial searring. 


MISCELLANEOUS 


Skin Diseases Frequently Affecting the Hands of Dentists. Lester Hollander, M.D. D. 
Digest 53: 541, November, 1947. 


‘*Dentists are frequently handicapped by diseases of the skin of the hands. Water 
and friction from hand-scrubbing are probably most responsible for these conditions. 

‘*The frequent use of chlorinated water alone often plays a damaging role in hand 
care. When the use of such other chemicals as soaps, antiseptics, and even hand lotions is 
combined with the use of water, a deleterious effect on many dentists’ hands at some time is 
assured. Chemical action causes ‘chemical dermatitis.’ 

‘*Hands which escape disease-causing friction and chemicals may be vulnerable to other 
substances contacted in practice. Causative agents of allergic skin reactions are numerous, 
the most prominent being a local anesthetic of the -caine group. 

‘*Still another skin disease to which a dentist’s hands are subject is dermatitis from 
infection. This is most frequently caused by a combination of staphylococci and streptococci 
and is contracted from a patient’s mouth. 

‘<The avoidance of roentgen ray dermatitis is more within the power of the dentist 
than is the prevention of any other dermatitis. It requires that in taking roentgenograms the 
dentist refrain from exposing his hands to the x-ray. 


Author’s Summary 


These ten precautions and suggestions might be termed ‘‘A Decalogue of Hand Care 
for the Dentist’’: 


Keep your hands clean. 

Keep the skin of your hands supple. 

Avoid using strong antiseptics. 

. Manicure your own hands, with sterile instruments of your own. 

. Any cut or penetrating wound calls for immediate and proper surgical care 
in order to avoid infection. 

6. Any dermatitis, except when it is blatantly an acute infection, needs to be 
investigated from the standpoint of sensitivity. : 

. Dermatophytosis or athlete’s foot infection of the hands is so rare as to call 
for vigilance in case of such a diagnosis. Usually it is a chemical or allergic 
dermatitis. 

8. Chlorinated city water alone may be the cause of a chemical dermatitis. 
9. Roentgen ray picture-taking is a dangerous procedure. Take heed: Keep far 
away from the x-ray tube. 

10. A good protective paste is the solution of hand care for the dentist. 


Clem Do 


~ 








418 QUARTERLY REVIEW OF LITERATURE 





Notes on Three Cases of Specific Infections of the Hand in Dental Surgeons. H. F. 
Humphreys. Brit. D. J. 80: 367-368, June 7, 1946. 


Three cases are discussed which were originally diagnosed as simple nonspecific infections 
and which later developed secondary sequelae. They illustrate that the practice of dental 
surgery is more dangerous than the public supposes. 

Case 1 started with a small pimple at the edge of a nail. It increased in size; pain and 
inflammation persisted; and the glands in the axilla became enlarged. Healing did not 
become complete and skin rashes appeared. The Wassermann test proved to be strongly 
positive. Antiluetic treatment was given for two years. 

Case 2 started with a swollen and painful tip of the right index finger. Incision and 
drainage did not help. Swabs were taken and diphtheria was the diagnosis. Strychnine 
therapy brought about recovery. 

Case 3 started with the puncture of a thumb by a scaler. Pus was noted that night; 
and, after daily fomentation, the wound quickly healed. Two months later a small nodule 
was noted and there was swelling toward the wrist. Actinomycosis was the laboratory report. 


Radical incision and dissection were done, and healing was uneventful. 




















United States Naval Dental School Number 


POSTGRADUATE INSTRUCTION AT THE UNITED STATES 
NAVAL DENTAL SCHOOL 


('LEMENS V. Rauut, D.D.S., M.S.D..* Berurspa, Mp. 


1D guides schools engage in continual self-examination to insure that their 
curricula, staffs, and teaching methods offer a balanced program and system 
of instruction. The United States Naval Dental School is no exception. But 
since the school offers only postgraduate instruction, some of our reasons for 
self-analysis are different. Instead of evaluating our curriculum with one eye 
cast toward recommendations already carefully drawn up by the American 
Association of Dental Schools for rating purposes, we must by ourselves, in the 
school and in the Dental Corps, set our own standards, be our own monitors, and 
chart our own course. 

The United States Naval Dental School was organized in 1922 for the pur- 
pose of giving postgraduate instruction in the collateral duties dental officers are 
called upon to perform in the Naval service. At first there was probably more 
clinie than school, but this, of course, is common in the history of dental schools. 
With time, the clinie was subordinated to its.proper role of providing clinical 
material as an adjunct to didactie instruction. 

The Dental Sehool conducts research in scientific and clinical problems, 
and is responsible for teaching research methodology. Much of our research 
has been directed along clinical lines, while other phases have been undertaken 
at the Naval Medical Research Institute at this center. 

There has been a growing recognition of the basic medicodental sciences both 
in our thinking and in our curricular offerings. This shifting is emphasis, to 
halance the mechanical—* practical’’—aspects of dentistry, arises from two 
sources. First, there is the intrinsic value of these basie sciences to a well- 
rounded dental education. Second, the Naval dental officer handling combat 
casualties has greater need than the average civilian practitioner for sound train- 
ing in oral surgery, oral pathology, oral medicine, first aid, and the sciences basic 
to them. 

At the Dental School in Bethesda we conduct two types of postgraduate 
instruction—advaneed courses with immediate application to the dental service 
of the Navy, and instruction to prepare selected students for research in 
dentistry. 


*Rear Admiral, DC, United States Navy, Commanding Officer, United States Naval Dental 
School, National Naval Medical Center. 
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Postgraduate courses now available to dental officers are : 


1. Basie Indoctrinational Course 

2. General Postgraduate Course 

3. Oral Surgery 

4. Prosthodontia 

. Maxillofacial and Ocular Prosthesis 
Periodontia and Oral Pathology 

. Operative Dentistry 


The Basie Indoctrinational Course is for newly commissioned officers; the 
other courses represent review, ‘‘bringing up to date,’’ and specialization for 
men who have been in the Dental Corps for from five to ten years. We handle 
two groups of about twenty-five, or a total of about fifty officers, each year. 
These are six-month courses. Each course consists of 914 clock hours of in- 
struction, as shown in Table I. 




















TABLE I 
Pa a i HOURS OF INSTRUCTION 
| DIDACTIC LABORATORY CLINIC 
General postgraduate 388 65 461 
Prosthodontia 388 11 515 
Oral surgery 316 81 517 





The dental officer who specializes in oral surgery or in prosthodontia at- 
tends all of the general postgraduate course lectures, but instead of attending 
the general course laboratory and clinic sessions, devotes that extra time to 
work in his specialty. The classroom instruction in all clinical courses is given 
first; we can then check, in the clinic, how well the officers apply in practice 
what they have learned. 

Oceasionally, civilian dental specialists are brought to the school to con- 
duet courses; and one of our officers is instructing, part time and on an ex- 
change basis, at Georgetown University Dental School in Washington. 


The following subjects are included in all of the courses: 


Medicodental Sciences.—Oral pathology, oral bacteriology, biochemistry, 
nutrition, hematology, tropical medicine, dermatology, syphilology, anesthesia, 
and pharmacology. 

The Oral Pathology Division of the School assumed greater prominence 
and importance with the assignment two years ago of a full-time instructor, 
with the additional duty of building up the pathology slide library and other 
teaching aids and materials. Didactic hours and laboratory assignments were 
tripled, to provide a more comprehensive course of instruction for post- 
graduate officers. 


Oral Medicine.—Oral diagnosis and treatment planning, roentgenology, 
periodontia, public health dentistry. 
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Public health dentistry is ably handled by guest lecturers from the National 
Institute of Health of the United States Public Health Service. <A series 
of eight lectures were presented to the postgraduate officers covering the various 
aspects of current publie dental health problems. 


Operative Dentistry.— Dental materials, manipulation, research, operative 
procedures, and endodontia. The testing of dental materials is ably taught 
at the National Bureau of Standards. 


Oral Surgery.— Maxillofacial surgery, exodontia, and minor oral surgery. 


Prosthesis.—Crown and bridge prosthesis, partial dentures, full dentures, 
ocular prosthesis, and maxillofacial prosthesis. 





Fig. 1.—The National Naval Medical Center. The wing on the left is the Naval Dental School, 
the central portion, the Naval Hospital, and the wing on the right, the Naval Medical School. 


Naval Subjects.—Property and accounting, personnel administration, 
public speaking, dental research, and audiovisual training films. 


Special Clinics and Assignments.—Guest speakers, conferences, and re- 
search projects. 

One afternoon a week (occasionally more often) a guest speaker—a lead- 
ing dental edueator or practicing dentist—appears before the entire post- 
graduate school, both instructors and officers in training. 

The conference may start with one or two brief case reports of special 
interest, with the patients brought in. The guest lecturer then delivers his 
talk. Some of them accompany their lectures with models, motion pictures, 
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or slides. At the conclusion, the conference is thrown open for questions; this 
usually brings about a profitable exchange of ideas. Sometimes the conference 
adjourns to one of the operating rooms or laboratories, to illustrate better the 
guest speaker’s points, or to show him the details and logic of techniques we our- 
selves employ. 

Speaking, incidentally, of motion pictures, the Dental School has recently 
completed a number of color sound motion pictures, including one on perio- 
dontia, one on oral hygiene, one on root canal technique, and three on operative 
dentistry. As with other dental films the school has produced, these are avail- 
able to dental schools, societies, and study groups generally. 

Some thought is being given to the setting up of internships, in which six 
months of postgraduate work at the United States Naval Dental School would be 
followed by six months at one of the Naval hospitals, where medicodental rela- 
tionships would be stressed. Approaching this possibility from another direc- 
tion, a captain in the medical corps has been attached to the Dental Sehoo] for 
the past two years to teach pathology and bridge the gap between medicine 
and dentistry. 

Something of a ‘‘pilot’’ step in this direction has been an *‘observership”’ 
at Memorial (Cancer) Hospital in New York, primarily for our instructors and 
postgraduate specialists in oral surgery. Our first instructor under this ar- 
rangement spent three months in the Head and Neck Department of that hos- 
pital, through the cooperation of the head of that department, Dr. Hayes Martin. 
This instructor’s mission was not only to learn early diagnosis of cancer in the 
mouth, but to set a pattern for the men who would succeed him, and to assemble 
teaching materials for use in our own school. We now are able, before we send 
an officer to Memorial, to give him intensive background instruction at Bethesda. 
He then spends five weeks at Memorial, with his first week of attendance there 
overlapping that of the officer who preceded him. Since we, want to recognize 
early cancer in our own patients so we can send them to the specialist for 
surgery immediately, we believe this short, intensive observership serves naval 
dentistry and our patients better than would longer internships for a smaller 
number of men. 

Frankness should not be out of place in a technical journal article. Aceord- 
ingly, one other factor guiding the Naval Dental School's course should probably 
be named. Competent young dentists who consider seeking commissions in the 
Naval Dental Corps are aware that their economic security is assured from the 
start and that retirement pay, should they choose to retire after twenty vears 
of service, exceeds the amount most dentists can set aside from a longer period 
of civilian practice. This is not always in itself sufficient inducement, nor is it 
intended to be. We may well believe that the Dental Corps Command, in 
shaping the course of the United States Naval Dental School, has also had in 
mind offering the prospective dental officer continued increase in his knowledge 
and skills, and growth in professional stature. 




















THE RELATION OF CELLULAR ELEMENTS OF THE 
SALIVA TO CARIES 


A Preliminary Study 


JAMES L. Brapuey, D.D.S., M.S.D.,* Beruespa, Mp. 


UMEROUS investigators have described cellular elements in the saliva. 

Miller’ described epithelial elements in the saliva as they appeared to him 
as flat, irregular, many-sided cells. He believed the bacteria destroyed these 
eells. Black? described salivary corpuscles as ‘‘spherules of globulin.’’ Appleton® 
has stated that polymorphonuclear leucocytes are constantly passing through 
the epithelium of the oral mucosa onto the free surface.- This occurs even in 
normal mouths. Such cells, which are found in saliva as salivary corpuscles, are 
potentially phagocytes; they may contribute in part to the diminution of the 
bacterial flora of the mouth. Isaacs and Danielian* made a quantitative and 
qualitative study of the leucocytes appearing in the saliva in health and in 
certain diseases, and came to the conclusion that the saliva, as it makes its ap- 
pearance at the opening of the ducts, is practically free from leucocytes. The 
white cells are washed together from the mucous membranes, through which they 
have wandered. They found that the average leucocytic count in the mixed 
saliva in health varies from 5 to 150 cells per cubic millimeter, with rapid varia- 
tions appearing sometimes during the course of the day. The variation in the 
number of leucocytes in the saliva accompanies the changes in the number of 
leucocytes in the blood, but the relation is most commonly a reciprocal one. All 
types of leuecoeytes and probably blood platelets are found in the saliva, the num- 
her varying with the disease. If the leucocytie count in the blood was high, it 
was low in the saliva, and vice versa. The authors did not find a definite rela- 
tionship between the epithelial cells in the saliva and the number of leucocytes. 
They stated that while in some cases there were many epithelial cells and few 
leucocytes, others showed the reverse condition. 

In contrast to the results of Isaacs and Danielian, Stephen and Jones® ob- 
served in the series of 512 enumerations of leucocytes in saliva and peripheral 
blood in twenty normal and seventeen abnormal individuals no correlation be- 
tween the total number of leucocytes in the peripheral blood and in the saliva. 
(‘omroe® found the counts of salivary leucocytes varied tremendously both in 
different individuals and in the same individual at different times. In artificially 
produced leucoeytosis he usually found an increase in salivary leucocytes. 

The significance of these findings in physiologic studies of the mouth can as 
vet only be surmised. Weinmann‘ in 1936 reported that equal amounts of leuco- 
cytes produce more proteolytic enzyme in mouths of persons immune to caries 


*Commander, DC, United States Navy, United States Naval Dental School, National Naval 
Medical Center. 
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than in the mouths of caries-susceptibles. Orban and Weinmann® in 1939 re- 
ported a study of the cellular elements of the saliva in ecaries-immune and caries- 
susceptible patients. No definite statement was made of the number of cases 
they based their conclusion upon. They came to the conclusion that in the saliva 
of the caries-immune there were relatively more epithelial cells and fewer 
leucocytes than in the saliva of the caries-susceptibles. In caries-immune saliva, 
the epithelial cells were covered by microorganisms. In susceptible cases, they 
were relatively free from bacteria. In caries-immune saliva, the epithelial cells 
were covered by microorganisms. In susceptible cases, they were relatively 
free from bacteria. In earies-susceptible saliva, the leucocytes were found in a 
relatively better condition than in the saliva of the immune. 


Method 
Salivary smears were taken from 517 patients of Naval personnel. <A 
caries index as described by Bodecker® was taken of each patient. A drop of 
saliva was taken from the buceal fold of the mandible without scraping the 
surface of the mucous membrane. After drying, the specimens were stained 
with Wright’s stain for one minute, and washed in a buffer solution of pH 6.3 
for eight minutes, dried, and then examined. 


Observations 

Two groups of cells were observed in the stained smears: epithelial cells 
and leucocytes. In some of the slides a precipitation of the salts of the saliva 
took place. .The epithelial cells usually show a large cytoplasmic body and a 
dark-stained, oval nucleus. The epithelial cell bodies are usually round, 
ovoid, or irregular. The cells appear to be flat, and sometimes the corners 
are folded. The cytoplasm seems to be quite granular. The epithelial cells 
are found singly or in groups. 

The leucocytes observed in the slides were polymorphonuclear leucocytes 
in different stages of disintegration, with a few monocytes. The majority of 
nuclei seemed to be swollen and distorted. The cytoplasm of the cells seemed 
to have disappeared. The cell body seldom appeared well preserved. 

In the eases studied regarding the bacteria present, 163 slides were found to 
have the epithelial cells overgrown by large numbers of microorganisms. The 
caries indices taken varied from 4.37 per cent to 35.62 per cent. Two hundred 
thirty-nine cases had numerous epithelial cells but the bacteria present were 
few in number compared to the other slides. The indices varied from 14.87 per 
cent to 43.75 per cent. One hundred fifteen slides showed few leucocytes or 
epithelial cells. 

In regard to cells: 103 showed numerous leucocytes and numerous epithe- 
lial cells; 114 showed few leucocytes and few epithelial cells; these leucocytes 
seemed to be in badly broken-down states of disintegration ; 227 slides showed 
numerous leucocytes and few epithelial cells; 73 showed few leucocytes and 
numerous epithelial cells. 

As an average, the cases showing numerous epithelial cells with many 
bacteria present and few leucocytes gave a caries index average of 17.62 per 
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Fig. 1.—Two epithelial cells, one overlapping the margin of the other. One cell had a 
larger cluster of bacteria in the cytoplasm than the other. This was taken from the mouth of 
patie nt ) years of age, with a caries index of 11.87 per cent. 
Z —An epithelial cell from the mouth of a patient 24 years of age, with caries index 
‘ent. The bacteria growing in the cytoplasm seemed to be of the cocci variety. 
—The cytoplasm of the epithelial cell in this figure seemed to be completely covered 
with bacteria. The cell was overlapping two other epithelial cells. The nucleus of a monocyte 
appeared below the low border of the cell. The mouth from which this slide was made was 
that of a patient 34 years of age, with a caries index of 23.12 per cent. 
4.— A cell which seemed to be enlarged as compared to the majority of cells; numerous 
, n in the cytoplasm. This was taken from a mouth of a patient 18 years of 
s index of 20 per cent. 
—An epithelial cell from a patient 20 years of age, with a caries index of 8.75 per 
cent. The ‘cell cytoplasm was in a well-preserved state with only a few bacteria present. 
Fig. 6.—A group of nuclei of the leucocytes as seen in some of the slides. The cytoplasm 
of the cells seemed to have disappeared. They seemed to be of the polymorphonuclear type. 
is a typical picture of clusters of leucocytes. 
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cent; on the other hand, the cases showing numerous leucocytes and few 
epithelial cells with few bacteria present showed an index average of 32.6 per 
cent. 

It is surmised from these preliminary conclusions that there must be some 
relation between the caries indices and the cellular conditions of the saliva. This 
tends to agree with the work of Orban and Weinmann.*® Since no standard has 
been adopted to determine whether rampant caries is present or absent, the use 
of the salivary cellular elements as an index of caries cannot be supported from 
the work done thus far. There seems to be, in the study reported, such a large 
rariation between slides that the cellular picture does not vary much from 
mouths with low caries indices to those with a relatively high caries index. 

In summary, (a) the cellular content of the saliva is made up of epithelial 
cells and leucocytes; and (b) the slides giving a picture of relatively numerous 
epithelial cells overgrown with large numbers of bacteria gave lower caries 
index averages than did the slides showing numerous leucocytes and few 
epithelial cells with few bacteria present. However, because of the large varia- 
tion in the results from the extreme lower index to the rather high, no definite 
conclusions can be drawn. 
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ORAL PHOTOGRAPHY 


JULIAN R. Conant, D.D.S.,* Beruespa, Mp. 


HE oral surgeon who wishes to make a photographie record of his work is 

faced with several considerations in selection of cameras and other equip- 
ment. <A lecturer and instructor on oral surgery may prefer to use one of the 
larger cameras which require more expensive and bulkier equipment and a 
separate room available to institutions, and he may be more willing to subject 
his patients to the lesser convenience of his special camera. On the other hand, 
a specialist who must give greater consideration to time and to his patient’s 
comfort will find a smaller, mobile camera more suitable. If the surgeon has 
already developed a fondness for a camera he has learned to operate with con- 
siderable proficiency in nondental photography, he will want to know whether 
his equipment can be adapted readily to oral surgery photography. 

To be satisfactory for photographing the inside of the mouth, a camera: 


1. Should permit sharp focus at close range on a limited field. 


~ 


Should be compact, and light enough to place on a dentist’s bracket 

table (Fig. 1) or other convenient substitutes for a tripod. 

3. Its operation should not be unnecessarily time-consuming for the dentist, 
nor require excessive lighting or other sources of discomfort to the 
patient. 

4. Should not take a picture so large that film costs are excessive. 


Large cameras have in common the expense of large films. For slides, color 
has almost completely supplanted black and white, and the cost of the larger 
color films becomes prohibitive. Many of the larger cameras can have adapters 
fitted to permit use of smaller films; while this reduces costs, it leaves the opera- 
tor with a more cumbersome machine than required for the size picture taken. 


Cameras With ‘‘Independent’’ Viewing Devices.—Separate viewers, which 
do not use the taking lens, are unsuitable for oral photography because of the 
problem of parallax (Fig. 2). A fixed-foeus arrangement with adjustable rods 
has been developed’ (Fig. 3), but this presents certain difficulties in photo- 
graphing remote parts of the mouth. The writer believes, therefore, that for 
oral surgery it is best to use a camera of a design that permits centering and 
focusing by viewing the image through the taking lens. 

Copying attachments are available for some cameras originally designed 
with independent viewers. These copying attachments permit sharp focusing 
and accurate centering on a ground glass (Fig. 4, A) before the film is placed 
in position and the shutter snapped (Fig. 4, B). There is some risk, however, 
that the patient or camera might move between the time of focusing and ex- 
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posure, during placement of the film. The more complex the operation of posi- 
tioning the film, the greater the risk of motion. 

Reflex cameras of the single-lens type (Fig. 5) permit focusing and center- 
ing the camera on an exact field, without necessity of shifting a plate or film into 
position after focusing. The image, coming through the taking lens, is reflected 
by a mirror onto a ground glass viewed from above, and appears right side up. 
When the cable release is pressed, the mirror lifts out of the way of the film an 
instant before the shutter operates. 


Fig. 7. 





Fig. 8. 


Miniature refler cameras have. all the advantages of relatively inexpensive 
film, lightness, portability, simplicity of operation, and possibility of positioning 
lights close to the lens. The 35 mm. picture they take is inexpensive, easy to 
file, and makes a good slide. The miniature reflex camera is, therefore, one of 
the best for oral photography. 

For close-up work most cameras require extension tubes (Fig. 6) to permit 
closer approach and inclusion of smaller areas in the field. 
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The camera base should hold both camera and lights in one convenient unit. 
The Naval Dental School uses an assembly of miniature reflex and lights (Fig. 7) 
hat is always ready for use.’ 

A tripod is awkward to use in oral photography, since it can easily become 
fouled in the chair or the patient’s legs. Much better is a hospital over-the-bed 
table (Fig. 8) which is on casters and can be positioned easily, or the dental 
init bracket table (Fig. 1). 


| 
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A MODIFICATION OF AN APPLICATOR USED IN DENTAL 
ANESTHESIA INDUCED BY LOCAL REFRIGERATION 


S. R. Howe.i, D.M.D.,* C. A. Scuiack, D.D.S.,* anp B. L. Taytor,** 
BetrHespa, Mp. 


Introduction 


2 


HE two previous published reports on this project'’* and two published 

papers* * dealt with the design and construction of a suitable apparatus for 
inducing anesthesia of the teeth by local refrigeration and the resultant allevia- 
tion of pain during dental operations without damage to the dental, gingival, 
osseous, or nerve tissues. 

The degree of success obtained in anesthestizing teeth for cavity prepara- 
tion warranted further experimentation to improve the design of gingival 
applicators. Difficulties had been encountered previously in designing an 
applicator which could be quickly interchangeable, easily sterilized, and readily 
adapted to all regions of the mouth. 

In this study, the basic design of the applicator was modified somewhat and 
several new features added. 


Procedure 


Refrigerating Unit and Applicators.—The same thermostatically con- 
trolled freon unit used in previous studies, with its circulating refrigerant 
of 35 per cent alcohol and 65 per cent water, was employed in this study (Fig. 
1). In the original applicator (Figs. 1 and 2), the refrigerant passed from 
the refrigerating unit to one side of the applicator, through the hollow metal 
box, over the teeth via a rubber tube, through the other hollow metal box, and 
then back to the unit. This type of applicator required a rubber dam clamp 
with attached wings to hold it in place and adapt it to the gingival tissues. It 
also necessitated the rubber tubing crossing the anterior teeth, either coming 
up from the floor of the mouth or down across the hard palate. Both of these 
objectional features were eliminated in the new design. 

The refrigerant enters the new applicator (Fig. 3) through the top half of 
the buceal box of the applicator and passes through a tube over the teeth to the 
lingual box of the applicator (Fig. 4). It then goes back through another tube 
across the teeth to the lower half of the buceal box and then out and back to 
the refrigerating unit. This system allows the tubing to lie in the vestibule of 
the cheek, eliminating the necessity of any tubing passing over the anterior 
teeth. 


Project NM 008 001, X-161, Report No. 3, Naval Medical Research Institute, National 
Naval Medical Center. 

Reference may be made to this report noting authors, title, source, date, project, and 
report numbers. 
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A- Gingival applicators 
AC- Alternating current 
B- Alcohol- water solution 
C- Compressor 
D - Dewar flask 
F- Refrigerant coil 
M- Motor 
P- Centrifugal pump 
R- Rheostat 
T- Thermostat 
T,-T, - Thermometers 


























Fig. 1.—Schematic diagram of thermostatically controlled refrigeration unit. 








Fig. 2.—Applicators in anterior mandibular position, 


——— 





Fig. 3.—Cross section view of buccal box of posterior applicator. 
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For ease and simplicity of construction these experimental applicators were 
made of copper. The boxes were first made of wax and then cast in copper. The 
waxed-up boxes are shown in Figs. 5, 6, 7, and 8. To the open face of the box is 
soldered a piece of copper, thus making a watertight compartment through which 
the refrigerant flows. The buccal side of the applicator consists of a hollow box 
divided in half longitudinally with each compartment having an intake and out- 
let extension (Fig. 3). The lingual side of the applicator is merely a hollow box 
with a single intake and outlet (Fig. 4). The two boxes are connected by short 
lengths of catheter tubing with about six inches of catheter tubing leading to and 
from the buceal box of the applicator. 

To the outer surfaces of the applicator, attachments are soldered to retain 
a spring clamp which serves to hold the boxes together and firmly adapt them to 
the gingival tissues (Fig. 9). This spring arrangement eliminates the necessity 
of the rubber dam clamp which was used to hold and adapt the applicators of 
the previous studies. 








Fig. 4.—Cross section view of lingual box of posterior applicator. 

Wax patterns of boxes (view of side contacting gingival tissues) before casting, showing 
compartmentation and tubing arrangement. ; 

When the boxes are assembled with their connecting tubing, intake and 
outlet tubing, and spring clamp the whole unit is encased in a flexible vinyl 
resin covering, binding it altogether into a compact one-piece applicator (Fig. 
10). The resin used is a ¢o-polymer of vinyl chloride and vinyl acetate contain- 
ing a plasticizer such as dioctyl-phthalate. The resin is cured at about 145° C. 
and when cured it has properties similar to rubber. The applicator is first 
encased in wax and molded to the desired shape and then imbedded in a 
plaster mold. The wax is boiled out and the fluid resin is poured in. The resin 
that covers the inner surfaces of the boxes which are involved in cooling the 
root areas of the teeth is kept very thin and impregnated with large amounts 
of silver filings so that thermal conductivity is little impaired. The mold is then 
placed in a cool oven and the temperature gradually raised until 145° C. is 
reached. At this point the mold is taken from the oven, cooled in running water, 
broken open, and the applicator removed. The excess resin is trimmed off and 
the applicator cleaned and made ready for use. 


Two different types of applicators are necessary for efficient functioning: 
a right and left posterior and a right and left anterior applicator. Because of 
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Fig. 5, Fig. 6. 
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Pag. 7. Fig. 8. 
Fig. 5.—Wax patterns of buccal and lingual boxes for upper right and lower left posterior 
ipplicator. 
Fig. 6.—Wax patterns of buccal and lingual boxes for upper right and lower left anterior 
ipplicator 
Reverse side of wax patterns (side away from gingival tissues) showing attachments for 
prings used to adapt applicators to the gingivae. 
Fig. 7.—Reverse side of Fig. 5. 
Fig. &8.—Reverse side of Fig. 6. 
Fig. 9. 
Fig. &.—Assembled posterior applicator in position showing boxes, tubing, and spring clamp. 
a 
; 
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Fig. 10.—Posterior applicator in position showing vinyl resin covering. 
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the design, one applicator cannot be used on the opposite side of the same jaw, 
but the applicator for the lower left can be used for the upper right and likewise 
‘tthe lower right can be used for the upper left. (Figs. 11 and 12.) 








Fig. 11.—Upper dental arch showing’ posterior applicators in position, before covering with 
vinyl resin. 





Fig. 12.—Lower dental arch showing posterior applicators in position, before covering with 
vinyl resin. 


Special small-sized applicators have been designed for the anterior teeth 
(Fig. 13). They were kept small to approximate more closely the tissues in 
the constricted areas of the anterior portion of the mouth. In their construction, 
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the surface of the lingual box of the applicator which comes in contact with the 
gingival tissues was contoured so that it fit the curve of the inside of the anterior 
segments of the upper and lower arches. The resulting curved surface of the 
box, combined with its relatively smaller size in comparison with the boxes of 
the posterior applicators, readily adapts it for cooling in the anterior part of 
the mouth (Figs. 14 and 15). 

The size of the lumen of the tubing in the modified applicator is constricted 
when compared with that used in previous studies. It was found necessary, 
therefore, to lower the temperature of the refrigerant and to increase its speed 
of flow in order to obtain a temperature at the point of application sufficiently 
low to induce anesthesia. 
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Fig. 13.—Assembled anterior applicator in position, showing boxes, tubing, and spring clamp. 


It was then necessary to demonstrate that the modified applicators would 
deliver temperatures at the site of application similar to those of the previous 
studies and produce an anesthesia of comparable effectiveness.? 

To determine the temperature of the surface of the applicator which con- 
tacts the tissue to be cooled, a Leeds-Northrup potentiometer was used. Start- 
ing at room temperature, the refrigerant was circulated through the applicator 
and the temperatures were recorded at thermometers T, and T, (Fig. 1) and at 
the internal surface of the applicator shown in Fig. 10 by the potentiometer. 
The fall in temperature at T, and T, and at the potentiometer was plotted 
against time (Fig. 16). 

To test the effectiveness of the modified applicator in producing anesthesia, 
observations were made during the drilling and filling of carious teeth. The 
different types of applicators were tried in the various regions of the mouth. 
Observations on the degree of anesthesia similar to those of previous experi- 
ments were made.2 The cavity was drilled until pain occurred, then the 
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applicator was placed in position, and the refrigeration begun. Three and one- 
half to seven minutes later drilling was resumed and the degree of anesthesia 
recorded. Before completing the cavity preparation, the applicator was removed 
and the drilling continued to insure that the pain sensation was still present. 
Since pain often disappears during cavity preparation, only those cases where 





Fig. 14.—Lower dental arch showing anterior applicators in position, before covering with vinyl 
resin. 





Fig. 15.—Upper dental arch showing anterior applicators in position, before covering with vinyl 
resin. 








APPLICATOR USED IN DENTAL ANESTHESIA 439 


was still present after removal of the applicator were used to evaluate the 
effectiveness of the anesthesia. 

To determine the effect on the applicators of various methods of sterilization, 
one applicator was boiled daily for eight hours, another was immersed in 70 per 
cent aleohol, and a third immersed in a solution of mercury bichloride. Observa- 
tions were made at the end of five days and the results recorded. 


+24 T, = Temperature of incoming refrigerant 

+22 . Te = Temperature of outgoing refigerant 
,. P = Temperature of applicator surface 

+20F as registered on the potentiometer 


T= 


+18 
+16 
+14F 
*i2Fr 
+10 
+8F 
+6F 
+44 
+2 
+0 
-2r 
-4b+ 
-6} 
-gBf 
-!OF 


T 


DEGREES CENTIGRADE 








aa 12 1 lL 1 1 1 i 1 7 1 1 j 
+ | It¢ 2 2 3 34 4 4 5 
TIME IN MINUTES 





Fig. 16.—Time-temperature calibrations of circulating refrigerant and of applicator sur- 
face, Temperature of refrigerant recorded by thermometers at 7: before entering applicator and 
at T: after leaving applicator. A Leeds-Northrup potentiometer (P) recorded the temperatures 
at the surface of the applicator. 


Results and Discussion 

The temperatures recorded by the potentiometer at the site of application 
for refrigeration anesthesia averaged a low of 2.44° C. in five minutes, which 
compares favorably with the previous study. Temperatures at T, and T., how- 
ever, were considerably lower than in the previous experiments. This lower tem- 
perature of the incoming refrigerant, in addition to a more rapid circulation 
of the refrigerant, was necessary in order to compensate for the reduced size of 
the lumen of the tubes carrying the refrigerant and for the insulating qualities 
of the vinyl resin covering of the applicator boxes. The average curves for T, 
and T, and the potentiometer (P) of four trial runs of the refrigerant through 
the applicators are shown in Fig. 16. 
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Out of ten patients on whom the new applicators were tried, six patients 
had a total of ten cavities which were painlessly drilled under refrigeration 
anesthesia. Two patients got no relief from pain, one experienced only mild 
pain, and the last patient experienced moderate pain when one cavity was drilled 
and no pain when a second cavity was drilled. Only a sufficient number of 
patients were treated to demonstrate that anesthesia could be produced with all 
four types of applicators in the various regions of the mouth (Table I). 


TABLE I. CAVITIES PREPARED FOR FILLING UNDER LOCAL REFRIGERATION 








| PAIN SENSATION | APPROXIMATE TIME APPROXIMATE 





TOOTH NUMBER | TO DRILLING IN MINUTES TO DURATION OF 

AND UNDER OBTAIN EFFECTIVE | REFRIGERATION 
PREPARATION AGE SEX REFRIGERATION ANESTHESIA (MINUTES ) 

19 MO 22 M. None 5 10 

10 D 22 M. None . 5 4 

29 MO 18 M. None 4 5 

4 DO 20 M. Mild z 8 

13 MO 17 M. None 4.5 6 

27 M 17 M. None 5 4 

3 MO 18 M. None 4 9 

7M 18 M. None 3.5 4 

15 MO 17 M. Severe 

20 DO 24 M. None 4 6 

22 D 24 M. None 4 4 

31 MO 18 M. None 3.5 8 

21 MO 19 M. Severe 

14 MO 20 M. None 4.5 7 

8D 20 M. Moderate 





The results of the sterilization experiments showed that the aleohol and 
mereury bichloride had no effect on the applicators. Boiling also had no effect 
on the applicators as a whole or on the properties of the viny] resin covering, 
but after five days some of the color of the resin was lost. 

Although this particular design of applicator does not represent the final 
improvement in applicators for a refrigeration anesthesia unit, it does have 
improvements and advantages over previously constructed appliances. The 
applicator eliminates tubing crossing the anterior teeth and the use of rubber 
dam clamps and spreaders. Because it is such a compact unit, it is easily 
sterilized, readily interchangeable, and permits wider range of vision in the field 
of operation. 

If put into commercial production, the vinyl resin covering, used here for 
convenience, might be replaced by a more suitable eneasing material which would 
give even better conductivity of the refrigerant. Besides these refinements in 
the manufacture of the applicator, there is the problem of converting the 
experimental refrigerating compressor and motor into a small, efficient unit suit- 
able for a small office or of converting it into a large unit capable of supplying 
the refrigerant via insulated piping to several offices. 


Summary and Conclusions 


1. Modifications have been made in a dental refrigeration anesthesia unit 
to provide compact interchangeable applicators which permit increased vision 
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in the field of operation, simple sterilization, and easy adaptation to the various 
regions of the mouth. 

2. Temperature measurements with a potentiometer and the drilling of 
carious teeth under refrigeration anesthesia demonstrated that these modified 
applicators gave results comparable to those of the previous studies. 

3. Technical problems of refinement and commercial manufacture must be 
overcome in order to convert the laboratory-constructed refrigeration anesthesia 
unit into a practical unit for routine use in dental offices. 

The authors are indebted to Lt. Comdr. H. J. Towle, DC, USN., Comdr. J. V. Niiranen, 
DC, U.S.N., and R. T. Wilson, Jr., Ph.M.3, U.S.N., of the United States Naval Dental School, 
for their valuable assistance in various phases of this project; to Mr. J. F. Bronson, Head of 


Technical Shops, and M. H. Aborn, Pm.M.1, U.S.N., of the Naval Medical Research Institute, 
for their aid with machine work and drawings. 
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SELECTION OF APPLIANCES FOR TYPICAL FACIAL FRACTURES 


Merritt J. CRawrorp, D.D.S.,* BerHespa, Mp. 


NLIKE other orthopedic surgery, maxillofacial surgery has had few ma- 
terials and appliances available—exeept wire—until the last few years. 
Eleven years ago, for example, the Navy Supply Table offered no appliace ma- 
terial for fractures of the bones of the face. Each Navy operator improvised 
his own appliances or secured them by open purchase from a limited selection 
available commercially. 

Since that time, a wide selection of appliances has become available, either 
by purchase or because of detailed and well-illustrated reports in the literature. 
Most of these appliances have been designed for specific fractures, which are now 
highly classified. Some of the devices are almost characteristic of the operators 
who developed them and who might be the only ones able to use them properly. 

The following cases illustrate use of specific appliances for typical fractures. 
At the Naval hospital from which the cases were reported, in the last wartime 
year 258 mandibular and twenty-seven maxillary fractures had been treated. 
Most of these were gunshot or shrapnel casualties; in a few cases, the maxilla 
was completely detached from the cranium. Of the twenty-seven maxillary 
fractures, it was necessary to use head traction in only ten cases because most 
of these were unilateral. 

Fracture Cases 

Case 1.—The patient (Figs. 1 and 2) had a severely fractured maxilla 
and eranial injuries and wounds. The glabella was badly fragmented and 
had to be removed. Formerly this had been a difficult type of case to treat, 
since there was no suitable plaster headeap available to exert upward traction 
on the maxilla to bring the bone up into proper position. 

The headeap used in this case has been described in detail.'. The fixation 
of this appliance was secured by a pin at each parietal eminence and one at the 
midline of the postfrontal bone. Wiring through the cheek supplied upward 
traction. The maxilla was secured in good position, and healing was unevent- 
ful. 

Several dental surgeons have reported that with this type of appliance 
patients have complained of headache after the headeap was secured. This may 
have been caused by placing the two parietal pins too low, so that they had to 
be foreed through the attachments of the temporalis muscle. By placing these 
pins high on the parietal bone, and if necessary making small stab wounds 
through the sealp, this difficulty is overcome. 





From the United States Naval Dental School, National Naval Medical Center. 
*Captain, DC, United States Navy. 
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Case 2.—The patient shown in Fig. 3 came to the hospital with a plaster 
headeap which he was unable to wear because of wounds of the scalp. The max- 
illa had been completely separated from the cranium by a piece of shrapnel 
which passed through both orbits and cheeks, leaving him blind. 


Fig. 3. 


Inasmuch as so much tissue was destroyed in both cheeks, it was decided 
to use a skeletal headeap with two arms which would engage the lower border 
of the mandible. Small stab wounds were made under the lower border of the 
mandible. A small hole was drilled on each side and a pin inserted in each 
hole. The lower jaw was brought up into centric position, and the maxilla was 
moved over into its proper position where it was held with intermaxillary 
wiring. Because the side of the nose was displaced outwardly, a small plastic 
plate was made to exert force to move the nose into normal position. 


Case 3.—The third type of maxillary fracture is shown in Fig. 4. Upward 
traction with fixation of the maxilla is obtained by using wires through the 
cheeks, fastened to a headband with provision for adjustment that will not 
allow the wire to cut the cheek. Such a headband was developed by Erich? and 
has been used to good advantage in many eases. 


Case 4.—Kingsley arms have likewise been used advantageously for max- 
illary fractures, as shown in Fig. 5. Because of the leverage of the arm gud 
the necessity of constructing a prosthetic appliance, I do not believe that this 
method is as satisfactory as the method used in the previous case in which 
wires were passed through the cheeks. 
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Case 5.—The displaced posterior edentulous segment in mandibulay, frae- 
tures has always been a difficult type of case to treat. In one week reéently 
three patients with this type of fracture were brought to the dental service of 
the hospital. They were seen soon after injury and readily taken care of by 
the use of upper and lower Baker anchorages, placing the two segments to- 
gether, and wiring the lower jaw securely to the upper. The segments have 
held in good position, with no further displacement. 





Fig. 6. 


Usually patients with this type of fracture are seen two or three weeks 
after their injury and after someone else has done the wiring. The displace- 
ment is generally not discovered until the swelling has subsided or postoperative 
roentgenograms have been made. By that time there is fibrous union of the 
fragments with the posterior segment displaced buceally and upward as in 
Fig. 6. In such eases of inadequate reduction, one of the following four 
methods of treatment may be followed: 

First Method.—The upper posterior interfering teeth may be extracted on 
the fractured side, and the jaw allowed to unite in that position, if possible. 

Second Method.—aA plaster headeap may be placed on the patient and 
traction applied to the posterior segment by means of a small hole drilled 
through the angle of the mandible, with a wire hooked through it and attached 
to a traction arm on the headeap. 

Third Method.—The fibrous union is broken up and some form of skeletal 
fixation is employed. Transosseous wiring gives excellent results without osteo- 
elastie action. 

Fourth Method—A number of successful intraoral appliances have been 
devised and described, wherein pressure is applied over the posterior edentulous 
fragment of the mandible. They all have the common disadvantage of difficult 
adjustability. 
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This difficulty has been overcome by the modification shown in Fig. 7, in 
which a small stainless steel screw is threaded through the ball of a ball-and- 
socket arrangement incorporated in a sectional acrylic splint, in the region of 
the first molar. These ball-and-socket devices can be constructed easily by 
modeling the desired form in wax and easting in serap gold. 





Fig. 8. 


The procedure for attaching the appliance is as follows: 

(a) The sectional aerylic splint is placed on the upper jaw, and the mouth 
opened until the fractured ends appear to be in good approximation. 

(b) A small incision is made at the anterior border of the ramus, and the 

stainless steel pin is engaged theron. 

In insufficiently reduced cases there will be a wide space between up- 

per and lower anterior teeth because the fibrous union has taken place 

with the fragments in malposition. In such eases, arch bars are placed 
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on the upper and lower jaws, and intermaxillary elastic traction ap- 
plied. In two or three days, the anterior fragment should be in good 
position (Fig. 8), with postreduction roentgenograms showing the 
fracture in fair position (Fig. 9). 


} 
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Fig. 10. 





Fig. 11. 
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Case 6.—In the case illustrated by Figs. 10 and 11, the patient was pre- 
sented two weeks after the injury, by which time the fractures had partly 
united. The lower arch was constricted the width of one lower incisor. The 
hueeal cusps of the lower teeth were articulating with the lingual cusps of the 
upper ones. This occurs frequently if the lower central incisor has been lost and 
the jaw is allowed to drift because of insufficient interdigitation of the remain- 
ing teeth to hold it in proper position when applying wiring. By using a 
jackserew appliance, the jaw was brought back to its proper position in three 
days (Fig. 11). To retain the position in a case of this type, one of two pro- 
cedures may be followed: (1) a sectional splint may be constructed (Fig. 12) 
or (2) intermaxillary fixation may be established if sufficient teeth are present 
to permit adequate interdigital fixation. 





General Treatment of the Patient 


Chemotherapy.—Chemotherapy and/or antibiotics are given in all frac- 
ture cases of the face. They have proved invaluable in preventing or in reduc- 
ing swelling and infection, and are given in either prophylactic or therapeutic 
dosage as indicated for the particular case. 

Infected Teeth.—We feel that it inadvisable to attempt to retain teeth 
with destroyed crowns and exposed pulps since they would abscess eventually. 
Such teeth, and minor bone fragments, should be removed. If they are removed 
promptly, the remaining teeth and many valuable segments of bone can then 
be saved. 

Trismus.—In some cases there must be an alleviation of a condition fre- 
quently complicating the reduction of the jaw fracture. Figs. 13 and 14 illus- 
trate, on a patient whose muscles of mastication had been injured by a bullet or 
shel] fragment, an appliance which has proved effective for trismus cases. 

Malunion.—Inadequately reduced posterior segments are seen to unite in 
almost every position imaginable. In the case shown in Fig. 15, an open recue- 
. tion had been done; by the time the patient was first seen in the clinic, the 
masseter and internal pterygoid muscles had pulled the posterior portion far 
upward. To allow for jaw closure, the upper teeth on this side had to be re- 
moved, and to get any apposition of the fractured ends at all, the jaw had to be 
allowed to heal in this position. The jaw healed and united firmly, however, and 
the patient has good function of the mandible. 
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Fig. 13. 





Fig. 15. 
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Nonunion.—In fracture cases in which whole sections of the jaw have been 
completely carried away, the simplest type of treatment proves the best. When- 
ever possible, arch bars are applied to the teeth, and intermaxillary fixation is 
established and maintained until the destroyed part of the jaw has been filled 
in with fibrous tissue. 

If intermaxillary fixation is not maintained, the healing and fibrosis that 
take place pull the segments together in extreme deformity. It is a great deal 
hetter to keep these fragments out in their proper position in so far as possible, 
and then, if it is later necessary, to remove the intermaxillary fixation and to 
apply sectional acrylic or silver splints, as in Fig. 12. After three or four 
months, the sectional acrylic or silver splint may be removed; the jaw will re- 
main in good position, and food can be masticated satisfactorily. 

In cases where the segment of a fractured mandible is large, and severe 
injury and inflamed muscles have produced displacement, continuous loop 
wiring should not be used to overcome the displacement. Too often continuous 
loop wiring cases require rewiring, with interruption of the healing process in 
changing the appliance. Any acceptable arch bar is, therefore, to be preferred. 
There are now available many hooked arch bars of light construction, which ean 
he adapted and secured to either arch as quickly as any other appliance. 


Summary 


Appliances have been developed for the reduction of various types of max- 
illofacial fractures. The cases described illustrate the use of specific appliances 
in selected maxillary and mandibular fractures. 
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CLAMP-SPLINT FIXATION OF A MANDIBLE 


A Case Report 


T. A. Lesney, D.D.S..* Berirespa, Mp. 


ECONSTRUCTIVE and rehabilitative facial surgery often requires the 
joint services of dental science and such medical specialties as orthopedic 


and plastic surgery, eye, ear, nose, and throat surgery, and neurosurgery. Par- 
ticularly is this true in the construction of prosthetic orofacial appliances and 
in the management of jaw injuries. Plastie and oral surgeons cooperated on the 
following case: 

The patient, a war casualty, suffered considerable loss of substance of the 
anterior segment of the mandible as the result of machine gun fire. Practically 
all of his facial injury was below the level of his mouth. He was completely 
edentulous, and had been wearing a modified Gunning splint with a reasonable 
degree of comfort for twenty-two months, during which time he had success- 
fully undergone many encouraging plasti¢ surgery operations. 


From the Case History 


R. W. D., Set., U.S.M.C., male, aged 35, weight, 126; on admission: tem- 
perature, 98; pulse, 76; respiration, 20; blood pressure, 125/78. On midnight 
of June 5, 1945, in action on Okinawa with the Japanese enemy, this Marine 
Corps sergeant was ambushed and suffered extensive gunshot wounds to the 
face. Two bullets entered the right corner of the mouth and exited at the in- 
ferior border of the mandible, left side, first molar region. At the same time, 
he sustained-a bayonet wound to the right shoulder. The anterior segment of 
the mandible seemed to be shattered beyond repair. There was considerable 
laceration and avulsion of the lower lip and left face. Bone and tooth frag- 
ments were driven into the tongue and the floor of the mouth. The floor of the 
mouth was also bisected in the midline, with separation of the mylohyoid mus¢le. 
The patient was unable to close his mouth or contain foods therein. Searring 
fibrosis resulted in tongue-tie and in distortion and shortening of the corners 
of the mouth (Fig. 1). 

The modified Gunning splint (Fig. 2), made and inserted by the prostho- 
dontist under difficult conditions in an active theater of the war prevented com- 
plete collapse of the remaining portions of the body of the mandible and the 
ascending rami on each side (Fig. 3). 

Bone grafting to replace the missing portion of the mandible was indicated, 
and the dental department was requested to stabilize the remaining mandible. 


From the United States Naval Dental School, National Naval Medical Center. 
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A. B. 


Fig. 1.—A and B, Preoperative view of patient. He was unable to close his mouth and 

neither food nor saliva could be contained therein. Speech was incoherent due to tongue-tie 

} ind fibrous scarring of the floor of the mouth. The injury was the result of enemy machine gun 
- fire. 





Fig. 2.—Modified Gunning type acrylic splint (full upper, lower, partial principle) resting 
on wax strips. This appliance, made in the combat zones, was of considerable value in. pre- 
venting medial collapse of the mandible. 








Fig. 3.—Lateral jaw view, left side. The remaining teeth were mobile and had to be re- 
moved. The two white strips in the supramandibular area were metallic supports imbedded 
in an acrylic modified Gunning splint to lend support to the prosthetic appliance. The loose, 
incomplete bony fragment seen in the anterior section of the mandible was expected to seques- 
trate, but it became reattached and at the time of this report was vital and growing. The 
preservation of this fragment made possible the bridging of the remaining space with a smaller 
bone graft and numerous bone chips. 
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In addition to stability, the following were required: 

1. The appliance had to establish a definitely fixed, rigid relationship 
between the two remaining segments of the incomplete mandible. 

2. If an intraoral appliance were determined upon, provision must 
also be made in its construction for a portal of entry for feeding. 

3. Most important—since bone grafting is difficult even under sterile 
conditions, the appliance must not jeopardize the asepsis of the op- 
erative field. 





Fig. 4. Fig. 5. 


Fig. 4.—Anteroposterior view just preliminary to bone grafting by the plastic surgeon 
showing the appliance firmly in position. Stabilization of the remaining right and left portions 
of the mandible in fixed relationship to each other was adequate to justify the attempt at bone 
grafting. 

Fig. 5.—Anteroposterior view (Water's position) showing appliance in place. Note the 
extent of missing mandible in the anterior segment. 

Two obvious methods of producing this stability immediately came to mind, 
but, following consideration of all factors, neither was adopted. The first of 
these was to employ the modified Gunning splint, which he was wearing with 
comfort, by fixing the maxillary portion of it to a plaster headeap and wiring 
through the cheek. The remaining portions of the body of the mandible could 
be fixed to the lower portion of the Gunning splint by circumferential wiring. 
The design of the Gunning splint thus applied would provide adequate stability 
and space for oral feeding, but the plan was rejected because eight to ten weeks 
of firm fixation were necessary, and it was decided that the oral tissues bearing 
the stress under the Gunning splint wired in this manner would necrose and 


become infected. 

The other method, extraoral skeletal pin fixation, involved the use of a 
Roger Anderson or Stader appliance. For adequate fixation over an extended 
period of time, these appliances depend upon pin penetration of the external 
cortical plate of the mandible and through the cancellous, medullary spaces 
of the bone. To avoid the strong possibility of infection to the proposed bone 
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Fig. 6. 
Fig. 7 
Fig. 8. 





Fig. 6.—Anteroposterior view of the Brenthurst clamp splint appliance demonstrating 
positioning used in this actual case. The horizontal crossbar at the level of the anterior teeth 
plus the two universal joints at its extremities were from the Roger Anderson skeletal fixation 
appliance. 

Fig. 7.—Lateral view of the Brenthurst clamp splint demonstrated in position on a 
mandible. 

: Fig. 8.—Section through mandible demonstrating Brenthurst clamp splint in position. 
Note that the spongiosa of the mandible was not invaded by the pins of the clamp. 
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graft via these medullary spaces, it was deemed inadvisable to use this method 
for obtaining stability. 

During the early months of the war, the United States Navy was presented 
with an extraoral skeletal fixation appliance for management of mandibular 
fractures, designed by Penn and Brown of Johannesburg, South Africa, and 
known to us as the Brenthurst clamp splint. The principal indication for its 
use in this particular case was the fact that with this appliance it was possible 
to obtain stability without invading the spongiosa of the mandible. The bibli- 
ographical reference’ will provide information pertaining to the appliance it- 
self, its construction, technique of installation, and recommended indications. 





: Fig. 9.—Postoperative view. Patient was able to close his mouth, contain food and 
fluids, and to speak coherently. The bone graft was sound and vital. Full upper and lower 
dentures were in the process of construction. 





Fig. 10.—Postoperative view. Definitive surgery for the removal of scars was_ being 
instituted. The general purpose of reconstructive and rehabilitative facial surgery had been 
adequately attained. 

Stabilization for the grafting procedure with this appliance was excellent. 
The plastic surgery service grafted a section from the crest of the ilium 
(together with supportive bone chips) to replace the missing portion of the 
mandible. The appliance was removed after remaining in position for eight 
weeks, when the bone graft was vital and functional, and the mandible sound 
and esthetieally satisfactory. 

Every surgical intervention attempted in this case has been successful. At 
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the time of this report, the patient was undergoing other plastic procedures such 
as are necessary for the preparation of a mucolabial fold to receive dentures, 
and the removal of sears about his face and mouth. (Figs. 4, 5, 6, 7, 8, 9, and 10.) 
Summary 

Stabilization of a patient’s severely injured mandible was indicated for 
bone grafting procedures. The clamp splint principle of extraoral skeletal 
fixation, wherein the medullary spaces of the bone were not invaded, was suc- 
cessfully employed, with gratifying results. 


Reference 
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MANAGEMENT OF A DISPLACED POSTERIOR FRAGMENT IN 
MANDIBULAR FRACTURE 


A Technique 
T. A. Lesney, D.D.S.,* BetHespa, Mp. 


3 of the more difficult types of mandibular fracture to manage is a frae- 
ture of the posterior edentulous fragment, particularly when that por- 
tion of the mandible has been radically deflected and/or raised by the joint 
action of the masseter and pterygoid muscles (Figs. 1 and 2). This edentulous 
posterior segment is understood as being distal to the fracture line and to the 
most posterior teeth in the mandible on the injured side. It will be referred to 
hereafter simply as the ‘‘ posterior fragment.”’ 

Displacement of the posterior fragment is almost invariably upward and 
outward or upward and inward. The following technique, primarily intraoral 
in approach, recommends itself particularly in these cases where other simple 
devices, entirely intraoral, would not effect adequate reduction and immobiliza- 
tion of the-displaced fragment. 

Essentially, the technique involves intraoral introduction of a traction pin, 
directed along the lateral surface of the mandible, and perforating the tissues of 
the face externally in the vicinity of the angle of the mandible (Fig. 3). 

The traction pin is made of hard, 18-gauge Kirschner stainless steel wire. 
One end of the wire is bent so that it can engage the posterior fragment of the 
mandible. The other end of the pin is directed subperiosteally along the lateral 
surface of the mandible until it punctures the skin and makes its exit at a point 
about an inch below the lobe of the ear. It is then attached to a postauricular 
extension from a plaster headeap. 

In greater detail: First, a plaster headeap is applied in which is ineor- 
porated a postauricular hook or extension made of coat hanger wire, or of some 
other wire of similar diameter and rigidity. Then the dull end of an 18-gauge 
Kirschner traction pin is bent, much like a grappling hook. This hook is pre- 
adapted to conform to the anatomy of a model mandible so as to furnish a 
rough approximation to the clinical case. Anchorage arch bars, or wiring such 
as continuous multiple loops, are next attached in preparation for immobiliza- 
tion, but the jaws are not immobilized at this time. 

The operative field is anesthetized with procaine intraorally at about the 
retromolar triangle, and extraorally at about the angle of the mandible near 
the portal of exit of the traction pin. A small incision is made over the retro- 
molar triangle, posterior to the fracture line as disclosed by roentgenogram. 
” pein the United States Naval Dental School, National Naval Medical Center. 
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Fig. 1. 





Fig. 2. 

Fig. 1.—Anteroposterior roentgenogram of fracture at the angle of the mandible with the 

lower left third molar involved in the fracture line. The ascending ramus is slightly deviated 
to the lingual. This is not an uncommon type of fracture. 

Fig. 2.—Lateral jaw of the same patient. The involved lower third molar was in extreme 

mobility and had to be removed from the fracture line. Almost immediately after the extrac- 

tion of this tooth the action of the masseter and pterygoid muscles produced further upward 


lisplacement of the posterior fragment. 
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Fig. $.—Demonstrating the insertion of an 1S8-gauge orthopedic stainless steel Kirschner 
traction pin, bent at the upper end to form a ‘“‘grappling hook.’’ An incision was made over the 
retromolar triangle and the tissue reflected. The flat, sharp end of the pin was directed sub- 
periosteally under the masseter muscle and the parotid gland. 





Fig. 4.—Occlusolingual view. The ‘‘grappling hook’’ end of the Kirschner pin fitted into the 
bur hole preparation previously made in the bone of the ascending ramus. 
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Fig. 5. 





Fig. 6. 


Fig. 5.—Lateral view. Multiple loop wiring with elastic intermaxillary tension used to 
immobilize the mandible. Elastic tension on the traction pin served to overcome the tonus of 
the masseter and pterygoid muscles; after reduction of the posterior fragment, it served to keep 
the fragment in normal position by neutralizing the tonus of the muscles. 

Fig. 6.—Lateral jaw view of patient presented in Figs. 1 and 2. The Kirschner pin here 
was in passive action. The posterior fragment had been reduced so that the mandibular canal 
was continuous across the fracture line and was retained in that position. The body of the 
mandible was immobilized with continous multiple loop wiring with intermaxillary elastic ten- 
sion. 
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Fig. 7. 
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Fig. 8. 
Figs. 7 and 8.—Two clinical cases demonstrating the technique outlined in this paper. The ap- 
pliance was under active tension by the use of elastic traction. 
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lissue and periosteum are reflected, and a No. 1 round bur is sunk into the 
mandible just deep enough (about 2 mm.) to permit inserting the bent end of 
the preadapted Kirschner ‘‘grappling hook’’ wire. The sharp, straight end of 
the Kirschner pin is directed along the lateral surface of the ramus and under 
the periosteum (Fig. 3). The flat end of the pin is easily driven through the 
relatively thin tissues overlying the angle of the mandible. A word of caution 
here: In directing the wire along the lateral aspect of the mandible, the point 
of the wire must be kept in contact with the bone until it has punctured the skin 
and made its exit outside the face. If bone is not felt throughout the course of 
the Kirschner pin, there is some risk of damaging the parotid gland. 

When the traction pin has made its exit extraorally, it is pulled through 
until the ‘‘grappling hook’’ becomes firmly engaged in the bur hole preparation 
in the retromolar triangle. This hook, closely adapted over the external oblique 
ridge of the ascending ramus (Fig. 4), serves to furnish a positive purchase for 
the application of backward and downward traction. 

No suturing of the small intraoral incision is necessary. The extraoral 
portion of the traction pin is attached to the postauricular extension from the 
plaster headeap with rubber bands, and the jaws are immobilized by traction 
on the previously attached arch bars or wiring (Figs. 5 and 6). Usually, light 
elastic tension applied to the Kirschner pin effects the desired reduction in a 
few hours. After roentgenographic examination confirms that the posterior 
fragment has been returned to normal position, elastic traction on the Kirschner 
pin is replaced by wiring for passive fixation (somewhat in the manner of an 
orthodontie retainer appliance) for four to five weeks. Cases shown in Figs. 
6, 7, and 8 serve as an illustration. 

A review of the literature seemed to indicate that this particular method, 
developed by Captain M. J. Crawford of the Naval Dental Corps, had not been 
deseribed heretofore. In the few cases to date where this technique had been em- 
ployed, there had been no failures or unfavorable results. 

Some of the advantages of the method described are: 

1. There is a wide range of direction in which the reducing traction 

can be applied. 

2. The tension of the reducing force can be governed along a seale from 
strongly active to completely passive. 

3. The appliance can be removed as easily as it can be inserted. 

4. It can be conveniently and comfortably done under local anesthesia. 

5. Because of its simplicity, it can be performed readily by the gen- 
eral practitioner. . 

6. The operation can be performed in a dental operating room. 

7. It is a relatively short operation. The actual insertion of the trae- 


tion pin requires less than fifteen minutes. 





UNTREATED TOOTH FRACTURES 


Report of Three Cases 


FRrep L. Loser, D.D.S.,* BetHespa, Mp. 


3 CONVENTIONAL dental practice a fractured tooth is extracted or treat- 
ment is instituted as soon as the fracture is noted. This does not permit ob- 
servation of the response the body might attempt in the absence of intervention. 
The following cases illustrate three possible types of physiologic responses in 
fractured teeth that remain untreated in the dental arch. 

The first patient,t* had a traumatic fracture with almost no cellular ae- 
tivity; the second patient,t” (possibly pathologic) fracture with extensive cellu- 
lar activity ; the third patient,+* a traumatic fracture with complete repair. 

Case 1. Fracture With Almost No Cellular Activity.—The patient, a 
Negro male, aged 33 years, stated that his tooth, an upper right central incisor, 
‘‘has been broken for seven or eight vears and has been sore off and on and 
loose as long as I can remember.”’ 


Fig. 1.—Case 1. Radiograph of upper right central incisor, showing fracture. 


Clinical examination showed a mobile tooth apparently retained by soft 
tissue attachments. There was little discoloration. A distal silicate restoration 
was in good condition. : 

Radiographic examination showed a horizontal fracture (Fig. 1) starting 
5 mm. below the distal cementoenamel junction, and running mesially across 
and upward to 2 mm. below the cementoenaniel junction. There was a slight 
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shift of the coronal portion distally. The apical opening of the root canal 
seemed slightly enlarged. Mesial and distal radiolucent lines, about 3 mm. 
above the apical foramina, appeared to be attached as in an apical granuloma. 





Fig. 2.—Case 1. A, Coronal and radicular portion in cross section; B, coronal pulp tissue; C, 
fracture area; D, apical foramen—this is the only area showing resorption. 
Surgical removal was by a simple flap incision, with removal of the coronal 
portion, followed by elevation of the radicular portion. An apical granuloma 
was present, and was curetted out. Recovery was uneventful. 
Histologic examination (Fig. 2, A) of the coronal pulp tissue (Fig. 2, B) 
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showed poor staining, cellular detail lacking, no activity present, and no osteo- 
clasts. The fracture line (Fig. 2, () had remained sharp with no apparent re- 
sorption or infiltration by connective tissue cells. There were no cellular signs 
of inflammation or infection. The apical foramen (Fig. 2, D) showed the only 
cellular activity, with resorption of all cementum, and with rough edges show- 
ing areas of resorption into the dentine; there was very little cellular activity 
at the time of extraction. There were typical after-extraction red blood cor- 
puscles attached at the apex. 


Case 2. Fracture With Extensive Cellular Activity.—The patient was a 
19-year-old Negro male; the fractured tooth was the upper left central incisor. 
The patient could recall no blow or injury to his mouth. 

Past history showed that the upper right central incisor had been removed 
after fracturing. At that time it had been noted that the upper left central in- 
cisor had a brownish-pink discoloration around the cervical margin, but, un- 
fortunately, no radiographs were taken. 

Six months later, the patient again presented himself; the upper left central 
incisor had fractured during the morning meal and was still held in place by the 
soft tissue attachment. Radiographs were taken of the entire mouth, but only 
the upper left central incisor showed any abnormality. 

Radiographic examination (Fig. 3) showed a large radiolucent area in the 
coronal portion, and the fracture line at about the cementoenamel junction. 
There was no apical involvement apparent. 





Fig. 3.—Case 2. Radiograph of upper left central inciscr showing internal resorption. 


The coronal portion was severed from its soft tissue attachment and re- 
moved, and the radicular portion was removed also. Upon examination, the 
crown appeared as a shell of enamel and dentine filled with soft tissue; the apical 
area was not involved. 

Histologic examination of the two portions (Fig. 4) disclosed the follow- 
ing: There had been extreme cellular activity in the coronal portion (Fig. 5, A). 
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The cells near the dentine were mainly large osteoclasts (Fig. 5, B and C) in full 
activity of resorbing the dentine. Beneath this area appeared a zone of in- 
creased vascularization, and, as the fracture area was approached, fibroblasts 
and fibroblastie activity were predominant; adjacent to the margin, preosseous 
material (Fig. 5, D) was evident within the fibrous matter. The coronal pic- 
ture was one of typical callus formation as observed in long bone fractures, 
with resorption, vascularization, fibrous activity, preosseous material, and eal- 
cifieation. Very few cells of acute and chronie inflammation were noted. 





Fig. 4.—Coronal and radicular portions in cross section. 


In the radicular section, the coronal margin of the pulp (Fig. 6) was sharp 
and distinet. Surprisingly, there were few plasma cells or polymorphonuclear 
leucocytes. There was a slight excess of nerve tissue, tending toward a neu- 
roma. Immediately beneath the coronal margin, in the primitive mesenchymal 
cells of the pulp tissue, lay a few isolated fragments of calcified material with 
apparently no foreign body reaction. Nerve fibers and blood vessels appeared 
to be normal; the odontoblastie layer was present and active, and predentine 
was present (Fig. 7). The apical area (Fig. 8) was void of resorption; there 
were the normally found red blood corpuscles seen following extraction, in the 
root canal at the apex. Striking features were the appearance of normality 
in the middle of the root canal, and the ecalluslike formation within the pulp 


chamber. 
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Fig. 5.—Case 2. Coronal portion of tooth. A, Coronal portion; B, vascularization and 
resorption ; C, osteoclasts and Howship’s lacunae; D, fibrous and preosseous matte near fracture 
surface. 
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Fig. 6. Fig. 7. 
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Fig. 8. 
Fig. 6.—Radicular portion, uppermost area showing a margin established and spicules of 
calcific material with no foreign body reaction. 
Fig. 7.—Middle area of radicular portion, showing normal appearance except for some 
palisading of odontoblasts in left area; no inflammatory reaction. 
Fig. 8.—Apical area of radicular portion, showing no resorptive activity. 
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Case 3. Fracture With Complete Repair.—The patient was a 17-year-old 
white male; the fractured tooth was the lower right second molar. The past 
history relating to the dental aspects of the case follows. 

March 10, 1945.——On Iwo Jima, a nonperforating object propelled by a 
rocket shell explosion hit this man. Maxillofacial examination revealed a lacer- 
ating wound of the right mental area, with a compound comminuted fracture of 
the right body of the mandible and a compound fracture through the first molar 
area of the left body of the mandible. An emergency operation for débridement 
was performed that evening. 

March 12.—A headeap and wiring were applied for outward traction of the 
displaced remaining portion of the mandible, and intermaxillary wiring was em- 
ployed for control of the posterior mandibular fragments. The patient was then 
transferred to Guam. There was no record of any further treatment until the 
patient was admitted to the United States Naval Hospital, Oakland, California, 
where the headeap and all appliances were removed. There was no further 
record of the patient until he reported at St. Albans Hospital. 

May 2.—Patient arrived at the United States Naval Hospital, St. Albans, 
New York. The wound on the right side of the jaw was partially healed, and 
there was a slight drainage of a purulent nature. 

May 14.—Drainage from the wound had ceased. Plastic surgery was in- 
stituted. There was a loss of bony structure from the right molar area to the 
symphysis. 

June 7.—The upper right cuspid and first molar were extracted. (Reason 
not recorded. ) 

July 16—Swelling on left side in the area of the lower left first molar, 
with internal drainage. Osteomyelitis of the mandible was suspected. 

July 30.—The swelling at the left angle of the jaw was still apparent, with 
drainage in the lower left molar area. 

August 27.—Incision was made at the lower left angle of the jaw, and 
a drain inserted. Routine postoperative treatment was instituted, with supple- 
mentary chemotherapy. 

September 11.—Drainage from the left angle of the jaw had ceased; there 
was no roentgenographic evidence of sequestration. lIurther plastic surgery 
was undertaken. : 

Jan. 9, 1946.—Impressions of the arches were made. On ‘the right side, 
the upper second molar and the fractured lower second molar were the only re- 
maining teeth. While intraoral roentgenograms showed a transverse fracture 
of the erown of the lower right second molar with lateral shifting of the coronal 
portion (Fig. 9), it was deemed advisable to retain this tooth for control of the 
posterior fragment of the mandible. Accordingly, both the upper and lower 
second molars were banded with orthodontie molar bands. 

January 19.—A plaster headcap was applied, preparatory to a bone graft- 
ing operation. A stainless steel wire was attached to the orthodontic band on 
the lower right molar, and elastic traction was applied to obtain satisfactory 
ridge relations on this side. On the left side, elastic traction from the lower 
east splint to the external fixation appliance was used to break down the fibrous 
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union between the two segments of the mandible. 

January 22.—Mandibular fragments were in good position, so intermax- 
illary fixation was applied in preparation for bone grafting. 

March 5.—Bone grafting was performed. 


Fig. 9. 





Fig. 10. 


Fig. 9.—Case 3. Radiograph of lower right second molar, showing fracture and lateral 
shifting of the crown. 
Fig. 10.—Cross section showing reparative process. 


March 12.—Postoperative edema and swelling had decreased sufficiently to 
permit application of elastic traction to the right ramus of the mandible. In 
four hours, good relationship was established and the intermaxillary elastic 


bands were replaced by wire. 
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April 23.—There was good union of the jaw fragments; the intermaxillary 
wiring was removed. The patient was placed on a soft diet. 

May 10.—On this day, fourteen months after the fracture had occurred, 
the lower right second molar was extracted to allow for the construction of a 
prosthesis. 


Fig. 11. 





Fig. 12. Fig. 13. 
Fig. 11.—Repair material, heterogeneous in appearance. 
Fig. 12.—Spicule of dentine being replaced by the repair material. 
Fig. 13.—External portion of repair showing: A, invasion of repair material by connec- 
tive tissue; B, sharp demarcation between dentine and repair material; and C, heterogeneous 
nature of the repair material. 
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Histologic examination (Fig. 10) showed repair. The repair material 
Fig. 11) was heterogeneous in nature: it appeared to share characteristics 
of products of both osteoblasts and odontoblasts; pseudohaversian systems were 
observed, as were dentinal tubules and bonelike material. One area showed 
activity replacing a long thin spicule of dentine with this repair ‘‘osteodentine’’ 
Fig. 12). 

The union of this ‘‘osteodentine’’ and the original dentine, although it 
formed a distinct line, was complete. The pulp chamber was almost entirely 
occluded ; the outer areas of repair were invaded by connective tissue. (Fig. 13.) 
The root canals had become almost occluded except in the apical area. The 
fibrous and resembling periodontal 
membrane. Cellular repair activity had almost ceased, as repair was almost 





pulp tissue was abnormal in appearance 


complete. 
Discussion 


The three cases reported may be of particular interest to the endodontist 
and the histopathologist, and to exponents of pulp capping, for the following 
reasons : 

Case 1 presented a fracture that was ‘‘typical’’ only in that the tooth de- 
veloped an apical granuloma. It was unusual because of the complete absence 
of internal activity over a period of seven or eight vears—no resorption and no 
evident repair activity; apparently sepsis was not a factor. 

In Case 2 it cannot be stated whether this case represented a pathologic 
fracture due entirely to internal resorption, or whether there had been an 
earlier interruption, however small, of the continuity of the tooth surface. In 
any event, two things had occurred over a period which at shortest had ex- 
ceeded six months: (a) The tooth remained vital, with an almost normal pulp 
in the root canal, forming an apparently protective surface separating it from 
the coronal portion; and (b) above this ‘‘wall,’’ intensive cellular activity 
(resorption and repair) was present in the coronal portion. 

In Case 3 there was almost complete repair within a period of fourteen 
months of a large fracture which was fully exposed to the oral cavity. There 
had been immediate removal of the stresses of function by mandibular fixation, 
during which time repair responses began; this was followed by a twofold im- 
mobilization—the mandible was still immobilized, and the fragments of the 
fractured tooth were themselves denied motion by placement of an orthodontic 
molar band. 

Summary 

Wide ranges of response, from almost no activity to almost complete repair, 

were shown in three separate cases of teeth which remained unextracted and 


untreated for months or years following fracture. 
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LUDWIG’S ANGINA 


A Case Report 


STEPHEN T. McGratu, D.M.D.,* Beruespa, Mp. 


UDWIG’S angina is a clinical entity which frequently is a sequel to oral 
surgery. Even in cases of nondental etiology, the patient may believe his 
symptoms to be of dental origin, and accordingly consult his dentist. 

Unfortunately in the latter cases, the dentist or the etolaryngologist may 
be led to a plausible but erroneous diagnosis, since early signs and symptoms 
are not always pathognomonic. 

The disease itself will be discussed only briefly herein, as a detailed deserip- 
tion was recently presented by Tschiassny' in the parent publication to this 
present JouRNAL. His report also discussed the controversial period when the 
classification of Ludwig’s angina as a distinet clinical entity was being disputed 
due to the fine distinctions involved in differential diagnosis. 

Ludwig’s angina is defined as: ‘‘A clinical entity, consisting of a septic 
cellulitis of the floor of the mouth and of the neck, usually starting in the region 
of the submaxillary salivary glands. The infection may involve the glands but 
it is usually below them and deeply seated.’ It occurs chiefly in males between 
the ages of 20 and 30. 

It is certain that there is no specific organism causing the disease. Strains 
of hemolytie streptococci are most commonly found, as are other ordinary 
pyogenic bacteria. However, anaerobes are often present, Bacillus perfringens, 
Bacillus histolyticus sporogenes, and Vibrion septique having been found by 
Maurel.® 

Approximately 61 per cent of the cases are associated with dental infection, 
usually of the mandibular molars after an extraction."»* However, one often 
receives a history of nondental origin, e.g., a fracture with a secondary osteo- 
myelitis, trauma to the floor of the mouth, and infections of. the gland ducts, 
pharynx, or tonsils.® 

The patient complains of chills and fever, stiffness in the movement of the 
tongue, pain in efforts to clear the throat, and increased salivation.2 There is 
also an inability to open the mouth, causing difficulty in swallowing, breathing, 
and taking nourishment.*® 

About forty-eight hours after the extraction (assuming the case to be of 
dental origin), a diffuse boardlike swelling forms in the floor of the mouth and 
the swelling becomes massive and brawny. This swelling extends into the vari- 
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ous intermuscular fascial planes of the submaxillary fossa and down the anterior 
part of the neck into the suprahyoid region. There is an extreme increase in 
the thickness of the floor of the mouth, with the individual structures being 
immovable and sensitive to pressure. The floor of the mouth thus becomes 
elevated and indurated, and the tongue and larynx become edematous to such 
a degree that the oral and pharyngeal cavities are almost completely filled. The 
mouth, therefore, is only partially opened, and the resultant respiratory em- 
harrassment is naturally accompanied by difficulty in talking and swallowing. 
In addition, there is a foul-smelling exudate beneath the tongue, but no fluetua- 
tion is evident as the pus is located beneath the mylohyoid muscle.*~” 

In the past, before modern surgical and chemotherapeutic measures were 
employed, the duration was believed to be about twelve days, at the end of 
which period the patient usually died or, in rare cases, commenced to return to 
health. In the event of a fatal termination, death usually occurs by asphyxia- 
tion due to the edema of the tongue and glottis, or by the descent of the infection 
into the mediastinum. Pneumonia and meningitis are sometimes present in 
the terminal phase. 

The differentiating characteristics may best be described by Ludwig’s orig- 
inal phrases of 1836.2 The composite of these statements actually forms a defi- 
nition of the disease as an entity, thus distinguishing it from other cervical 
cellulitides. The characteristics are: (a) an inflammatory process confined to 
cellular tissue; (b) origination in the area of the submaxillary salivary gland ; 
(ec) a subsequent invasion of the neck and floor of the mouth; (d) a progressive 
severity, resulting in the death of the patient on the twelfth day in about 50 
per cent of the eases. Today, many neck infections characterized by a sub- 
lingual phlegmon are erroneously classified as Ludwig’s angina, due to a lack 
of understanding of these classical signs. 

These classical characteristics are very closely related to the procedures of 
differential diagnosis. Of definite value is the picture suggested by Thomas’: 
‘*(a) an insignificant inflammation of the throat which often disappears entirely 
after the first few days and which, if it persists, may be considered superficial ; 
(b) a woodlike hardness of the swelling which does not pit on pressure; (¢) a 
hard sublingual swelling forming a ring just within the lower jaw, reddish and 
blue in color; (d) and of special interest, a sharp limitation of the indurated 
tissues which are surrounded by uninvolved healthy connective tissue. There 
is a slight involvement; but more often a lack of involvement of the lymph nodes, 
although the inflammation attacks the connective tissue around the gland.’’ 
Thus the submaxillary and sublingual salivary glands and lymph nodes may 
hecome secondarily infected, but are not diseased primarily. Moreover, it is 
only when the submaxillary and submental areas are simultaneously involved 
in a confluent septic cellulitis that it ean be called Ludwig’s angina." * 

The treatment is fundamentally surgical, and may be summarized: (1) 
maintenance of an airway; (2) release of tension on the neck; (3) provision 
of drainage; (4) treatment of the infection. Obviously, the selection of an 
anesthetic is delicate.‘ Moderate success had been obtained by the adminis- 
tration of oxygen, helium, and cyclopropane by inhalation, but this technique 
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has given way to the intravenous administration of pentothal sodium. How- 
ever, the most important factor is that the surgeon should be prepared for a 
tracheotomy, not only by having a tracheotomy kit available, but also by having 
actually prepared the field previously by incision and separation of the supra- 
tracheal musctes to allow for the immediate introduction of a tracheotomy tube 
if necessary.'? 

The surgical incision for drainage should be radical. It must run parallel 
to and just under the body of the mandible, penetrating upward to the base 
of the tongue in the submaxillary region and to the mucous membrane in the 
floor of the mouth in the submental region. Thus, one penetrates the skin and 
the platysma, severs the mylohyoid and .the cervical fascia and the anterior 
belly of the digastric. A probing search for pus is made, following which a 
gauze drain saturated with the antianaerobically potent zine peroxide is intro- 
duced into the area. This drain is changed every twenty-four hours.’* Con- 
currently with the surgical approach, antibiotics and chemotherapy are insti- 
tuted, together with general supportive and palliative measures. These include 
prodigious doses of penicillin and sulfadiazine, frequent nourishing infusions 
of glucose and saline, and astringent alkaline sprays containing 1 :5,000 adrenalin 
with 5 per cent cocaine. 

The prognosis formerly was grim, approaching 50 per cent fatality. Now 
it is believed that if a patient survives for four days following onset, under 
proper immediate treatment his chances for recovery are moderately good. This 
proper treatment, based upon accurate diagnosis, should include recognition 
of the possible necessity for a tracheotomy by preparing for it by a preliminary 
incision, chemotherapy, and adequate surgery under intravenous anesthesia. 


Case History 


The patient was a 19-year-old marine. He weighed 121 pounds and was 
5 feet, 4 inches tall. 

The chief complaint of the patient was his inability to open his mouth. 
His family history was negative for insanity, syphilis, tuberculosis, and cancer. 

The past history of the patient included, in addition to the usual childhood 
diseases, an attack of dengue fever in July, 1944, during the invasion of Tinian. 
This apparently made the patient unusually prone to upper respiratory infec- 
tions, especially tonsillitis. His combat history disclosed three assault landings 
under extremely hazardous conditions in which he was jarred severely by enemy 
mortar fire. He gave no history of recent toothache, erupting teeth, trauma, 
or gingival infection. 

Tonsillectomy was performed on Oct. 25, 1944, by the snare dissection 
method, with 18 ¢.ec. of 1 per cent procaine as the anesthetic. Reeovery was 
uneventful, and he was discharged after twelve sick days. 

Present Illness (Nov. 19, 1944).—Onset had been insidious, with no appar- 
ent inducing factors. The patient presented himself the following morning, 
November 20, at the Oral Surgery Clinie of a 450-bed station hospital. 

Local physical examination disclosed extreme trismus which allowed his 
mouth to open but 1 em. Introduction of a bite block in an attempt to attain 
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further opening elicited seyere pain, centered in the right submaxillary lymph 
node. This node was slightly palpable, but not tender under normal pressure. 
There was no clinical evidence of fracture or subluxation. 

The general physical examination revealed nothing of clinical significance ; 
his temperature was 98.4°, pulse rate 80/min., and respirations, 18/min. How- 
ever, a general attitude of anxiety was evident. 

Laboratory findings: R.B.C., 4,800,000, W.B.C., 8,200, 67 per cent of which 
were polymorphonuclears and 29 per cent were lymphocytes. Radiologie ex- 
aminations of the temporomandibular joints showed no subluxation or arthritis; 
moreover, radiographs of the body and rami of the mandible disclosed no fraec- 
ture, erupting teeth, neoplasms, or dental disease. 

Progress and Treatment.—A consultation with the patient’s battalion sur- 
geon and the hospital’s psychiatrist was requested; they found the boy in a 
high state of anxiety, although cooperative and alert. A tentative diagnosis of 
‘‘ankylosis, hysterical’’ was made. 

The following day, November 21, the patient was taken to the operating 
room for verification of the diagnosis under inhalation anesthesia. His muscle 
spasms relaxed; the mandibular movements, joint function, and occlusion were 
normal. The patient was returned to the ward with a bite block between his 
teeth. After several hours, he had completely recovered from the anesthesia 
and was able to move his mandible freely. However, a few hours later he again 
became anxious and complained of vague pains in his jaw. This pain was 
attributed to recent function after days of disuse, and mandibular, zygomatic, 
and buceal injections of 2 per cent procaine were given, following which normal 
jaw movements were without pain. 

The next day, November 22, the jaw movements became slightly restricted, 
but the patient was not complaining. 

On November 23, the patient again exhibited extreme trismus with the 
resultant inability to open his jaw. Moreover, a tender and indurated swelling 
was evident in the pre-, infra-, and postauricular areas; there was right anterior 
and posterior lymphadenopathy ; the opening of Stensen’s duct was edematous, 
indurated, and covered with exudate. This exudate was removed, and pressure 
over the right parotid gland caused a free flow of mucopurulent material. A 
culture of this smear proved to be long chains of hemolytic streptococci and of 
gram-negative diplocoeci. The patient’s temperature was 102.8°, pulse rate, 
110/min., respirations, 23/min., R.B.C., 4,800,000, W.B.C., 10,100, with 72 per 
cent polymorphonuclears and 25 per cent lymphocytes. Penicillin and sul- 
fadiazine therapy was instituted, and the patient transferred to the Ear, Nose, 
and Throat Service with a tentative diagnosis of ‘‘acute inflammatory parotitis, 


? 


suppurative.’ 
On November 26, a conservative incision and drainage of the cheek up 
to the capsule of the parotid gland were performed'under intravenous anes- 
thesia. However, this procedure failed to locate any pus, and the patient was 
returned to the ward in poor condition. 
The following day, November 27, the patient was acutely ill, his tem- 
perature being 104.4°, pulse, 120, and respiration, 35. The blood picture 
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revealed: R.B.C., 5,100,000, W.B.C., 16,200, with 78 per cent polymorphonu- 
clears and 20 per cent lymphocytes. He was becoming so progressively 
dyspneic that a tracheotomy was deemed necessary. He was transferred to 
the Surgical Service and the tracheotomy was performed under 1 per cent 
procaine anesthesia, with excellent postoperative results. There was a marked 
diminution of the respiratory embarrassment. Penicillin therapy was in- 
creased to 60,000 units every three hours, and in the course of the evening 
and the following morning whole blood, plasma, and sulfadiazine in glucose 
infusions were administered. 

On November 28, the patient experienced a near-fatal post-transfusion 
chill with a temperature reading of 105.4°. Meanwhile, the swelling, which 
had become extremely massive, brawny, and indurated, continued to extend and 
now involved not only the right parotid and sternomastoid areas, but also the 
suprahyoid, submental, and left submaxillary regions. This livid, nonpitting 
area had thickened to such an extent that the floor of the mouth became elevated, 
the tongue edematous, and a fetid exudate gathered at the lingual frenum. The 
patient’s pulse was 124/min., and his respiratory rate, 38/min. His total white 
blood cell count had fallen to 12,500, but there were 83 per cent polymorphonu- 
clears, 15 per cent lymphocytes, and 10 stab forms. He was taken to surgery 
where radical incision and drainage were performed under 5 c¢.c. of 1 per cent 
procaine. Six ounces of pus were obtained, a culture of which later showed 
hemolytie Staphylococcus albus and Streptococcus viridans. 

Massive antibiotic and chemotherapeutic measures were continued, together 


with general supportive therapy, but it was not until December 2 that the 
swelling showed any signs of diminution and the patient’s general systemic 
condition noticeably improved. 

The remainder of the course of recovery was gradual and uneventful. The 
patient, who had been under the care of almost every service in the hospital, 
was discharged on Jan. 6, 1945, after forty-seven sick days. 


Discussion 


It cannot be determined whether the early treatment and surgery were 
responsible for the disease. It does appear, however, that the first predisposing 
factor was the debilitating attack of dengue fever. Following this illness, he 
contracted many heavy colds to which he was not usually accustomed. He was 
obviously, therefore, not a good risk for a tonsillectomy under local anesthesia 
at the time it was performed. His trismus, or chief complaint upon admission, 
presumably had its origin in a low-grade infection secondary to.the tonsillectomy 
either by direct or indirect extension. His treatment by the Dental Service 
was definitely aggravating and only served to spread the infection—partly by 
the manipulation of the mandible under general anesthesia, but mostly by the 
numerous injections of procaine into an area as yet not known to be infected. 

Also aggravating was the incision up to the capsule of the parotid gland, 
performed despite the expression of pus from Stensen’s duct. The ejection of 
pus from this duct would suggest an intracellular parotitis within the substance 
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the gland, although the operation could be justified on the grounds of a 


coexistent intrafascial infection. 


The value of reporting this case lay in the vagueness of early symptoms 


and the almost disastrous effects of poor diagnosis and early meddlesome surgery. 
Moreover, it illustrated quite vividly the foeal position a dentist might occupy 


in the preliminary phases of this disease. 


iL 
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DIAGNOSIS OF NEUROLOGICAL DISEASE 


Early Symptoms in Structures Observed by the Dentist 


. 
CHARLES E. Meyers, B.S.D., D.D.S.,* Beruespa, Mp. 


HE dentist may be the first to observe in his patients early symptoms of 

certain neurological diseases. 

Neurological diseases, like neoplasms, too often are recognized only after 
they are well advanced. Early recognition permits prompt treatment, with 
relief or amelioration as a prospect. Even in those neurological diseases where 
little can be done to arrest or retard the unhappy progress, the dentist will 
want to avoid a patient’s ascribing his chewing and swallowing difficulties to 
dental surgery or to improper treatment or prosthesis; and, too, the patient 
and his family must be ‘spared the burden of a long-term dental treatment or 
prosthetic program that cannot be carried to useful completion or be long enjoyed. 

In the specific diagnosis of a neurological disease, the dentist has come to 
hold the same relationship to the neurologist as the general medical practitioner 
bears. It is sufficient that he suspect a local manifestation to be a sign of general 
neurological disorder, and pass to the neurologist the responsibility for deter- 
mining the nature and. location of the lesion reflected in the local manifestations. 
It is for the neurologist to make the specific diagnosis of the disease, which will 
frequently tax all of the resources at his command. The dental treatment can 
then be coordinated with the neurologist’s findings and recommendations. 

Following are some of the diseases and symptoms the dentist may have the 
initial opportunity to recognize. Each symptom discussed is illustrated by a 
brief description of a neurological disease with which it is frequently associated. 
Some of the other diseases in which the symptom may also appear early in 
structures observed by the dentist are discussed briefly, or merely listed. Em- 
phasis is on the earlier symptoms, since in the more advanced stages the patient 
and his physician will already have become aware of the disease by the time 
the dentist makes his observations. 


Early Facial Weakness 

A central facial weakness frequently is a harbinger of more distressing 
symptoms. This is seen nowhere better than in multiple sclerosis; in Sach and 
Friedman’s series of 141 cases of multiple sclerosis, facial weakness was present 
in 32.6 per cent of the patients.’. In that disease, although the sclerosed areas 
or plaques become scattered throughout the neuraxis, producing multiple symp- 
toms, specific areas become predominantly involved and present pathognomonic 
symptoms. Thus, the bulbar type is of particular interest to the dentist, since 
it may simulate diseases of purely dental origin. 
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The early facial weakness associated with this disease may be slight. On 
the involved side of the face, it is usually greater over the lower portion; the 
corner of the mouth droops, and responds weakly when effort is made to retract 
it; the nasolabial fold flattens and becomes smooth. The muscles of the fore- 
head and eyelid, however, being innervated from both motor areas, are but 
little affected, if at all. 

Emotional (mimetic) facial expression, being under the control of and 
receiving independent fibers from the thalamus, is not lost. Consequently, if 
the patient becomes amused, these muscles respond fully to the emotion and 
the patient smiles naturally. Conversely, in a lesion of the thalamus, emotional 
facial expression is lost. Even if the patient be amused, the face remains 
expressionless unless he makes a conscious, voluntary effort to smile. 

Appearing alone or with the other signs of multiple sclerosis may be a 
typical trigeminal neuralgia. Parker? has reported several cases in which the 
trigeminal neuralgia appeared and further served to complicate the case and 
add to the patient’s distress. This neuralgia does not differ from the classical 
form with its trigger zones, agonizing pain, and other well-known symptoms. 
The responsible plaque has been found at post mortem examination. 

Central facial weakness can result from any supranuclear lesion which 
affects the corticobulbar fibers; it can be brought on, therefore, by a variety of 
diseases or other pathologie conditions such as valvular lesions, brain tumor, 
brain abscess, residual hemiplegia, or encephalitis. 


Early Masticatory Weakness and Facial Atrophy 


Among the important neurological disorders which may be manifest early 
by masticatory weakness and facial atrophy are myasthenia gravis, myotonia 
atrophica, and progressive muscular dystrophy. 

The cause of myasthenia gravis is obscure, and the source of considerable 
conjecture; the myoneural juncture is held to be the site of the pathology. 
Muscles chiefly affected are those which are supplied by the cranial nerves, with 
the muscles of mastication frequently involved early. The complaint is usually 
of an excessive fatigability of the muscles, which is relieved in the initial stages 
of the disease by rest. 

Should the onset coincide with dental surgery or the insertion of a lower 
denture, the patient may return complaining of possible nerve injury, or that 
the supposed excessive weight of the denture tires his muscles so quickly he 
must pause during meals for rest. 

The complaint succinctly describes the disease. In some patients, vague 
symptoms of weakness have been present for some time, but are so slight the 
patient has not regarded them as symptomatic. The usual onset is gradual and 
progressive, though at first the fatigue is quickly relieved by rest. Then fatigue 
develops after less exertion, and more rest is required to restore the function. 

The external ocular muscles, which are almost constantly in use when the 
patient is not asleep, frequently are involved. With their fatigue, paralytic 
strabismus develops, and the eye may become immobilized. The involvement 
of the facial muscles is seen by the diminishing of facial expression, until it is 
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lost. Then is seen the typical myasthenic facies—a characteristic vapid look 
in which the mouth hangs open and the whole expression is one of stupidity. 
The patient develops the ‘‘myasthenic smile,’’ a particularly repelling, sneer- 
ing expression. 

Eventually in the untreated case it becomes impossible for the patient to 
mastieate, swallow, or speak, and almost complete paralysis follows. 

Myotonia atrophica, as indicated by its name, presents an increased or 
heightened contractility of the muscles with delayed relaxation. The contrac- 
tion is prolonged and not immediately relaxed, even by effort. Thus, a patient 
may be unable to open his mouth after contraction of the masseters, and the 
disease may even come to involve the tongue. The myotonia may be preceded 
or accompanied by atrophy of the muscles of mastication, facial muscles, ster- 
nocleidomastoid muscles, and muscles of the forearm and leg. 

Weakness of the involved muscles is usually the complaint. Careful ex- 
amination may disclose a searcely discernible atrophy. The myotonic reaction 
is usually present in other muscles not yet affected by the atrophy. This reac- 
tion consists of a slow, prolonged tonie contraction upon percussion; tapping 
the tongue, for example, produces a dimple which gradually disappears. 

With the advance of the disease, the facia] changes become striking. The 
atrophy of the obicularis oris, the temporalis, and the ocular muscles results 
in the peculiar facial cast descriptively termed ‘‘tapir facies.’’ 

Myotonia atrophica responds to treatment, but if untreated usually results 
in death. 

Very similar in its early facial manifestations 4s the facioscapulohumeral 
form of progressive muscular dystrophy. Entirely different in their under- 
lying pathology, both this disease and myotonia atrophica tend to occur early 
in life and to be selective in the muscles involved. The facioscapulohumeral 
form of progressive muscular dystrophy affects the facial, arm, and shoulder 
muscles, sparing the muscles of mastication. 

Again, weakness is the significant symptom with atrophy being superim- 
posed. The facial atrophy may precede the other involvements, or they may 
be concurrent. In this disease, also, in the late stages the ‘‘tapir facies’’ de- 
velops, along with a peculiar, straight-lipped, transverse smile (‘‘Rire in 
travers’’). 

Early Speech and Swallowing Difficulties 


Although speech and swallowing difficulties are associated with a number 
of neurological diseases, these symptoms are frequently overshadowed by other 
involvements. They do appear early, however, in several diseases. 

Solely from the symptomatic aspect, there is justification for considering 
three of these diseases together: amyotrophic lateral sclerosis (bulbar type), 
progressive bulbar paralysis, and pseudobulbar paralysis. There is some doubt 
that progressive bulbar paralysis is a separate entity. Many regard it as a 
variant of amyotrophic lateral sclerosis. 

The first common symptom is speech alteration. This is first disclosed by 
some slight difficulty in pronouncing certain words, particularly those contain- 
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ing labials (b,m,p), linguals (I,n,r), or dentals (d,t). The slight indistinctness 
develops so insidiously that it often goes unnoticed by the patient or his family. 
Not infrequently, it is first reeognized by someone who sees the patient only 
after an interval of several weeks. A patient may attribute the word-slurring 
to a prosthesis, and return to his dentist for correction of the denture or tissue 
change he feels has taken place. 

At this time may be noticed a change in the timbre of the voice. Inflection 
is impaired, and a nasal quality may appear. Swallowing difficulties may appear 
and, with progression, become one of the most distressing symptoms. The food 
ean be masticated satisfactorily, but upon reaching the pharynx is usually 
‘‘echoked on,’’ and may enter the larynx. Liquids are especially troublesome, 
and in later stages are regurgitated. The tongue is weakened, further adding 
to the speech and swallowing difficulties. As the disease progresses, the tongue 
hecomes inereasingly involved and useless. 

The pseudobulbar type is differentiated from amyotrophic lateral sclerosis 
and from the true bulbar type by the absence of signs (atrophy and fibrillation) 
of lower motor neuron lesions, and by the presence of emotional manifestations. 

Other neurological diseases which may cause speech and swallowing diffi- 
culties are syringobulbar sclerosis; Avellis’s syndrome (lesion of nucleus ambi) ; 
tumors, either cerebral or medullary; Schmidt’s syndrome (lesion of nuclei of 
X and XI); Jackson’s syndrome (lesion, either nuclear or infranuclear, of X, 
XI, and XII). 


Sensory Facial Involvement and Tongue Atrophy 


Syringobulbia, the bulbar form of syringomyelia characterized by cavity 
formation in the brain stem, was mentioned in the last paragraph as a cause of 
speech and swallowing difficulties. But syringomyelia itself, even though it is 
confined to the spinal cord, may produce sensory facial changes. The descend- 
ing root of the fifth nerve commonly goes down to C-3, with the fibers of the 
ophthalmie division descending the farthest, the maxillary next, followed by 
the mandibulbar, exactly as though the fibers supplied an inverted head in 
the cord. 

In syringobulbia the hypoglossal nuclei, situated as they are, rarely escape 
involvement. Sinee the nuclei are involved, the tongue exhibits the typical 
lower motor neuron paralysis—fibrillation and atrophy. Since at first the lesion 
is usually unilateral, movements of the tongue are not interfered with to any 
great extent, as the rich interlacing of the muscle fibers across the midline is 
sufficient to compensate for the palsied muscles. 

Sensory involvement of the face is a characteristic sign. The loss of pain 
and temperature perception of the face is of the concentric type rather than 
peripheral. It, and the lesion in the brain stem, occur on the same side of the 
body. Vagal nerve damage, as in the bulbar palsies, brings about swallowing 
difficulties, aeeompanied by hoarseness and palatal weakness. 

Along with the loss of pain and temperature perception on the homolateral 
side of the face, there is also loss of the corneal reflex. The loss of this protective 
mechanism may give rise to a tragic series of events. Since the cornea is anes- 
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thetized and the reflex abolished, foreign matter and particles flying into the 
eye are not felt, and are removed only after they are seen. These can, of course, 
injure the cornea seriously, causing infection, ulceration, and, at worst, sym- 
pathetic ophthalmia. Facial paresthesias commonly develop, with deep, boring 
pains, and subjective symptoms of burning and crawling, in the affected side, 
but the patient does not usually attribute these symptoms to disease of dental 
tissues. 

Summary 

The earliest manifestations of certain neurological diseases may occur in 

structures observed by the dentist. Although the diseases themselves are not 
common and, therefore, more likely to be overlooked, the dentist will, neverthe- 
less, wish to keep them in mind because of their seriousness and the possible 
value of early recognition. 
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VITAMIN B THERAPY IN ERYTHEMA MULTIFORME 
A Rationale 


TILDEN I. Mor, M.D.,* Beruespa, Mp. 


ly IMPORTANT development in the field of dentistry has been the shifting 
of emphasis, in diagnosis, from purely local factors causing oral diseases 
to a greater stressing of systemic alterations. There is not yet sufficient in- 
formation to justify classifying categorically all oral diseases as being either 
of purely local origin, or local reflections of systemic conditions. 

From the point of view of the practitioner, the ultimate aim of dental and 
medical research is a more complete understanding of processes, both normal 
and pathologie, which will enable him to attack disease at the Achilles heel and 
direct therapy along rational lines. 

The experimental work of Ziskin on the effects of estrogenic substances on 
oral tissues has stimulated a great deal of interest on the part of the physician 
as well as of the dentist in this important phase of endocrinology. It is to this 
phase of the subject that the following discussion is confined. 

Effects of estrogen on various tissues, both in the male and in the female, 
have been recognized for a long time, but the factors responsible for elevated 
blood levels of this hormone which produced some of these effects clinically 
were not known until recently. True, it has been known for some time that 
injections of estrogen will cause hypertrophy of the male breast. Knowledge 
of the mechanism of gynecomastia, however, as encountered clinically, is of 
recent date. Of particular interest in this connection was the high incidence 
of gynecomastia among the prisoners of Bataan. In view of the high degree of 
starvation in this group, severe enough to result in the death of thousands of 
prisoners, and with widespread manifestations of beriberi, an army medical 
officer quite logically related this breast hypertrophy to nutritional deficiency 
and particularly to vitamin B complex deficiency. He treated many of these 
cases with large doses of B complex, with dramatic recovery. 

The ingenious experimental work of G. R. Biskind (implanting pellets of 
estrogen in the spleen of castrated animals) not only confirmed that the liver 
inactivates estrogen, but proved that it requires adequate levels of the vitamin 
B complex in order to perform this very important function. 

One might reason from the above experiments and observations that in 
some eases of vitamin B deficiency this estrogen inactivating function of the 
liver is sufficiently depressed to permit a rise in the blood level of estrogen 
sufficient to produce gynecomastia in susceptible individuals. It is very signifi- 
cant that gynecomastia is frequently present in cirrhosis of the liver. 


From the United States Naval Dental School, National Naval Medical Center. 
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To relate estrogen and liver dysfunction to an area of more immediate con- 
cern to the dentist, a brief review of a few cases will serve to illustrate the type 
of interesting conclusions one might arrive at by exercise of the imagination. 

First are three cases reported to me by Schlack of the Naval Dental Corps. 
In 1943, three sailors entered the Naval Hospital in Washington with painful, 
superficial ulcerations of lips and oral mucosa as well as skin lesions quite char- 
acteristic of erythema multiforme. It was from the oral lesions that these 
patients sought relief. They were treated for nearly four months with every 
form of therapy compatible with life, including topical applications, treatment 
for Vincent’s infection, and almost all the mouthwashes in the therapeutic 
armamentarium, but symptoms merely increased in severity. (I know of cases 
in which tonsillectomies have been performed in the hope of preventing recur- 
rences!) They were finally referred to the Naval Dental School for treatment. 

Since everything except B complex had been tried, large doses were given 
more or less as a shot in the dark. Recovery was prompt and complete. Two 
of these cases were known alcoholics. This, in retrospect, caused us to cast a 
suspicious glance at the liver. The third case was a nondrinker, but he had 
been under considerable emotional stress. He had a recurrence after a year, 
following the stress of family and financial difficulties, factors which often inter- 
fere with proper nutrition. He reported again to the Naval Dental School, with 
prompt relief following B complex therapy. 

The mechanism in these cases, of course, remained obscure, but a suggestive 
light was cast upon them by the very interesting fact of the rather frequent 
occurrence of erythema multiforme among the many eases of infectious hepatitis 
encountered during the war, relating this syndrome to the liver. We began to 
suspect that the same basic mechanism can be involved in both the symptom 
complex of erythema multiforme and in gynecomastia. In other words when 
the estrogen inactivating function of the liver is depressed, whether by organic 
disease or by specific nutritional deficiency, characteristic lesions occur in 
susceptible individuals. 

I do not wish to infer that the mechanism suggested holds for all patients 
presenting the syndrome.of erythema multiforme. However, from the multiform 
nature of the symptom complex, one might reasonably suppose a varied etiology, 
and that some eases, at least, are quite definitely related to altered liver function, 
_ this alteration being on a purely nutritional basis. 

The relationship of some of these manifestations to estrogen, while highly 
conjectural, is further suggested by four more recent cases. 

The first patient, a male about 20 years old, was referred to the dental 
school with oral lesions quite characteristic of erythema multiforme. They had 
occurred at four- to six-week intervals for the past year. A history revealed 
that with the first episode there was a concomitant gynecomastia—a coincidence, 
perhaps. Gynecomastia is not so uncommon in young males, especially at the 
time of puberty, and we are not justified in saying that in this ease it resulted 
from reduced liver function or from inadequate vitamin B levels. We do not 
know all the factors responsible for the blood level of estrogen, nor do we know 
whether the liver possesses a threshold for its inactivation, and, if so, if this 
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threshold varies under normal conditions. We do know that this particular 
case has had no recurrences to date under B complex therapy. 

A second male patient, aged 30, presented severe oral lesions of several 
weeks’ duration. This was his second attack. While his present case was of 
too recent origin to determine whether there would be recurrences on a regime 
of vitamin B complex, he gave the significant history of gynecomastia accom- 
panying the first episode. 

The third patient, a 26-year-old female, also presented a most interesting 
and suggestive history. Oral lesions which could not be differentiated from 
erythema multiforme oceurred regularly about four to five days before the 
onset of menstruation. The relation to menstruation seemed more than a coin- 
cidence. Its relation to estrogen was quite suggestive. While no complete and 
reliable studies were available on estrogen blood levels throughout the cycle, it 
is believed that menstruation was brought about by a sharp decline in blood 
hormone level and that the breakdown of the uterine mucosa (at least according 
to Novak) was evident four to five days before the actual beginning of the men- 
strual flow. This coincided with the occurrence of the oral lesions in this woman. 
Of especial interest in this case was the fact that she previously had a low basal 
metabolic rate for which adequate dosage of thyroid extract was prescribed. 
Strangely enough, the first occurrence of these oral lesions coincided with the 
institution of thyroid medication. A reasonable explanation is that with the 
increase in metabolism as a result of thyroid therapy, increased levels of vitamin 
B were required to enable the liver to function normally. All forms of local 
treatment over a period of several months met with failure. B complex was 
prescribed and there have been no recurrences of oral lesions to date. The 
patient still takes her thyroid extract. 

The fourth patient, a young female with symptoms similar to those of the 
last patient mentioned but of much less severity and frequency, refused to take 
vitamin B because of its stimulating effect upon her appetite. 

The cases have not been presented to propound any new theory, for no 
universal conclusions can be drawn from so little evidence. The purpose has 
been to suggest a possible nutritional basis for some cases manifesting the 
syndrome of erythema multiforme, and to stimulate further observations lead- 
ing eventually to a more rational treatment of these patients. 











CLINICAL DIAGNOSIS OF NEOPLASMS OF THE ORAL CAVITY 
Suggestions on Procedural Routine 


Paut A. Moore, D.D.S:,* Beruespa, Mp. 


HE general practitioner who endeavors to systematize his diagnostie pro- 

cedures in regard to soft tissue tumors of the mouth may search the litera- 
ture for tables or lists of the tumor-symptom relationships to aid him in clinical 
diagnosis; and by these known characteristics he may devise his own routine 
for examination. Usually, reference to his texts is time-consuming and difficult, 
and he may even feel that case history reports are unnecessarily limited or 
expansive in their listings of pertinent diagnostic data. He may, therefore, 
quite legitimately use tables and lists he finds, or possibly devise his own—not 
as substitutes for thinking, but rather as reminder aids to a definite thought 
pattern; the examination routine which they will help to establish will be more 
complete and expeditious. 

Diagnostic tables for soft tissue tumors of the oral cavity might be drawn 
up under such main headings as: Location; Age Group; Duration and Growth 
Characteristies; Soft Tissue Involvement; Type of Base, Border, and Outline; 
Tumor Bed; Color; and others. The chart subheadings cannot all of them be 
mutually exclusive. For example, lipoma appears in Table IV, ‘‘Character of 
Base, Border, and Outline,’’ under each of the subheadings, ‘‘Pedunculated,’’ 
‘*Sessile,’’ ‘‘Submucous,’’ and ‘‘Encapsulated.’’ It may be helpful in certain 
charts to indicate predilections or predispositions, as shown in the sample table 
on location. 

The following illustrates the use of a chart system with a hypothetical 
patient who has a cancer of the tongue: 


At the time he presents himself, let us say for treatment of a simple tooth- 
ache or a routine periodic examination, the dentist notes the lesion on the lateral 
border of the tongue, adjacent to teeth in good repair. Referring to his first 
chart (Table I), headed ‘*Location,’’ the examiner (either actually or, with 
experience, mentally) limits his search to the subheading, ‘‘Tongue.’’ He at 
first considers only those tumors marked with the letter ‘‘L,’’ as having a pre- 


*Lieutenant Commander, DC, U.S.N., United States Naval Dental School, National Naval 
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dilection for the lateral border. If characteristics he later encounters preclude 
its being one of the four tumors marked ‘‘L’’ (angioma, leucoplakia, keratosis, 


and eareinoma) it will normally be to this point of departure that he will return. 


TABLE 1. LOocaTION* 








Mucous Membranes 


1. Tongue Fibroma 
, Hard 
Soft 
(D) Papilloma 
Hard 
Soft 
(D) Neuroma 
(L,A) Angioma 
Hemangioma 
Lymphangioma 
(A) Lipoma 
(L,D) Leucoplakia 
Atrophie 
Hypertrophic 
(L) Keratosis 
(L,D, P) Careinoma 
Squamous-cell 
Adenocarcinoma 
(Basal-cell) 
(A) Sarcoma 
Spindle 
Fibrous 
Lymphoid 
Xanthoma 
Myoma 
Leiomyoma 
Rhabdomyoma 
2. Lip 
Et cetera 








*Predilection is indicated by letters as follows: 





(L) Lateral border (D) Dorsum 
; (A) Anterior one-third (U) Upper 
(P) Posterior one-third (Lo) Lower 


TaBLe IT. DuRraATION AND GRowTH RATE 





Six months or less: 


Melanoma 
Leucoplakia (tongue) 
Carcinoma 

Keratosis 

Fibroma (tongue) 
Papilloma (tongue) 


Over six months: Fibroma 
Papilloma 
Lipoma 
Angioma 
Xanthoma 
Neuroma 





Table II, ‘‘Duration and Growth Rate,’’ can be used next in narrowing the 
list. Sinee the dentist himself had given this patient dental treatment six months - 
earlier, and had not at that time encountered the lesion in his routine examina- 
tion of other mouth structures, he recognizes this tumor as one of rapid growth. 
Table IT, then, will eliminate the possibility of angioma. 











PAUL 


TABLE III. 








One centimeter or less: 


Over one centimeter: 





TABLE IV. 


A. MOORE 


SIZE 











Fibroma 
Papilloma 
Melanoma 
Xanthoma 
Neuroma 
Keratosis 


Sarcoma 
Carcinoma 
Leucoplakia 
Myoma 

Lipoma 

Angioma 

Amyloid deposits 





CHARACTER OF BASE, BORDER, AND OUTLINE 











Pedunculated : 


Sessile: 


Raised borders: 


Submucous: 


Encapsulated : 


Et cetera 





TABLE V. 








Pink: 


Purple to black: 
Red (nontraumatic): 
White to gray: 


Normal membrane: 


Et cetera 


Lipoma 
Papilloma 
Epulides (benign giant-cell tumor, ete.) 
-apillary fibroma 
Myoma 


Fibroma 
Angioma 
Lipoma 
Neuroma 


Carcinoma 

(Chanere) 

Leucoplakia (hypertrophic) 
(Traumatic ulcer) 


Neuroma 
Mixed-cell tumor 
Angioma 
Sarcoma 

Lipoma 


Lipoma 
Myoma 





SURFACE COLOR 








Papilloma 
Fibroma 
Benign giant-cell tumor 
(Mucocele) 


Melanoma 
Hemangioma 
Carcinoma 
Hemangioma 
{, (Chancre ) 
Leucoplakia 


All submucous 
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The third list consulted could be the chart for ‘‘Size’’ (Table III). Since 
the patient’s tumor measures two centimeters in its greatest diameter, keratosis 
was eliminated, leaving only carcinoma and leucoplakia to be considered further. 

Next referring to Table IV, ‘‘Character of Base, Border, and Outline,’’ 
the dentist notes in palpating the lesion that it has a raised border character- 
istic both of carcinoma and some hypertrophic forms of leucoplakia. Obviously, 
then, this chart does not serve in diagnosing this particular tumor. 

(Table V) leucoplakia is 


, 


If the next chart consulted is ‘‘Surface Color’ 
immediately eliminated, leaving only carcinoma. 

The adoption of some such routine for examining and recording has ad- 
vantages in addition to mere speed and thoroughness: not only are all pertinent 
features observed and all tissues examined, but the continued use of such a 
system encourages the development of more orderly thought processes and facil- 
itates the integration and evaluation of accumulated data. Early manifestations 
and syndromes will be recognized more readily, and the cooperating pathologist 
can be given a more complete record of all the clinical observations. 








THE SULFONAMIDES AND PENICILLIN IN DENTISTRY 
CHARLES F’. MorGan, B.A., Pu.D.,* Beruespa, Mp. 


I. The Sulfonamides 
NTRODUCTION.—The discovery of the antibacterial action of the sulfon- 


amide group of compounds was the most important advance in the treatment 
of disease since the disclosure of the action of mereury in syphilis. Its import- 
ance to the dentist and oral surgeon is even more significant, for treatment of 
oral infection has been difficult. This epoch-making work was introduced by 
Domagk in 1935 in his publication on the curative properties of ‘‘Prontosil’’ 
in the control of hemolytic streptococcic infections in mice. Prontosil itself 
was not a sulfonamide, but an azo dye. The azo linkage was broken while in 
the tissues to give a white compound, sulfanilamide. Since these initial dis- 
coveries, hundreds of compounds have been synthesized in the sulfonamide group, 
the most important of which are sulfanilamide, sulfapyridine, sulfathiazole, 
sulfadiazine, and Sulfamerazine. Two other compounds might also be included 
as important, Sulfaguanidine and Sulfasuxidine. 

The Mode of Action—The mechanism by which the sulfonamide com- 
pounds act in preventing bacterial infections is essentially the same for each of 
them. The most widely accepted view is that of Woods' in which para-amino- 
benzoie acid metabolism of the bacteria is antagonized. These drugs contain a 
free p-amino group in the molecule whose spatial dimensions and electrical 
configurations very closely reproduce those of p-aminobenzoic acid (PABA). 
This is proved by the antibacterial activity of p-nitro aniline and by the lack 
of activity when the free amino group is blocked. However, compounds that 
contain a p-amino group that is blocked, such as Sulfasuxidine, may still show 
activity if the compound is metabolized in the body so that the radical blocking 
the amino group is released. The amount of PABA necessary to antagonize the 
rarious sulfonamide compounds differs,‘and in most eases only minute amounts 
of PABA are required. The significance of this is that certain of the sulfon- 
amide compounds are more active than others in their antibacterial property. 
The drugs ranked in order of effectiveness by these data show sulfathiazole to 
have the greatest activity, sulfadiazine and Sulfamerazine second, sulfapyridine 
third, and sulfanilamide fourth. The ratio of PABA to the drugs on the weight 
basis is 1:5,000 for sulfanilamide, 1:40 for sulfapyridine, 1:8 for sulfadiazine 
and sulfathiazole.2 But on a molar concentration basis, sulfathiazole is much 
superior. Further evidence supports this conelusion in studies made on the 
consumption of oxygen and CO, formation in hemolytic staphylococci using simi- 
lar concentrations of the drugs‘: control, drug-free, 865 cu. mm. per hour; 
sulfapyridine in 0.5 mg. per 100 ¢.c., 623 cu. mm. per hour: sulfadiazine, 402 
eu. mm. per hour: and sulfathiazole, 203 cu. mm. per hour. This would indicate 
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that sulfathiazole is the drug of choice, but there are other factors to be consid- 
ered in the choice of a drug. 

There is an antagonism between procaine and the sulfonamides. The basis 
of this antagonism is the fact that following injection, procaine breaks down to 
p-aminobenzoie acid. As shown above, there need be only small amounts of 
PABA present in the tissues to cancel out the sulfonamide effects. From the fol-. 
lowing structural formula of procaine, this can easily be seen. 


OH CH, 

pues | | 

Procaine is H,N—€ >—C—0 
I CH, 


p-aminobenzoie acid + carbon chain + alkyl groups 


— 


Other local anestheties which have PABA as a part of their structure and 
which may show the above antagonism to the sulfonamides are Butyn, Panthe- 
sine, Larocaine, and Pontocaine. However, metyeaine, nupercaine, and cocaine 
are not PABA derivatives. 

It is well known now that the presence of pus, the proteolytic breakdown 
products of pus and necrotic tissue all reduce the effectiveness of the sulfonamide 
drugs. This is essentially because split products of protein and the sulfonamides 
are antagonistic. The sulfonamides do not obviate the need for surgery, and it is 
imperative that pus and necrotie material be removed from all areas in which 
the sulfonamides are being used. The sulfonamides may act on bacteria by de- 
priving them of their nitrogen supply. Bacteria receive their nourishment 
through these protein-split products. 

Methionine, in some bacteria, may play a more important part as an an- 
tagonist than PABA. 

Development of Sulfonamide ‘‘Fast’’ Organisms.—Certain bacteria be- 
come sulfonamide fast. In these bacteria, the sulfonamide loses its effective- 
hess and in some eases the therapy is absolutely ineffective. An explanation 
of this aequired drug resistance by bacteria has been given by Fildes.> He has 
suggested that the ‘‘sensitivity’’ of a bacterium to sulfanilamide would depend 
in part upon whether or not it could synthesize PABA readily. Organisms hav- 
ing the ability to synthesize this compound readily would not be affected by 
sulfonamide treatment. This theory of Fildes has received support by Landy 
et al.© He used two strains of Staphylococcus aureus which had been made re- 
sistant to sulfonamides by exposure to increasing concentrations of sulfathiazole, 
and also used strains which were nonresistant. The strains resistant to the sul- 
fonamide synthesized approximately seventy times as much PABA per cubic 
centimeter as was produced by the nonresistant strains, even though all the con- 
ditions remained the same. The extreme effectiveness of this increase in PABA is 
readily appreciated when it is realized that 1 mg. of PABA will antagonize 5,000 
mg. of sulfanilamide. The proportional increase of sulfanilamide to counteract 
this antagonism is hundreds of times over any possible nontoxie level, It is thus 
very undesirable to have inadequate blood coneentrations of the sulfonamides 
because of the danger of developing drug ‘‘fastness.’’ Schmidt et al.” treated 
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animals that had been infected with nonfast strains of pneumococci with less 
than the curative dose of sulfapyridine. During the first four or five days of 
treatment, the numbers of pneumococci were at a low level; then, notwithstand- 
ing continued therapy, the organism increased rapidly and the infection over- 
whelmed the animals. Further work has shown that the fastness of the organism 
caused by a particular sulfonamide will be carried over to other sulfonamide 
drugs. 


Synergisms With the Sulfonamides.—It is fortunate that some drugs 
synergize with the sulfa drugs so that the total antibacterial effect of the 
simultaneous administration of the sulfonamide with the synergist is greater 
than the sum total of each drug. Penicillin plus a sulfonamide is an example 
of this synergism.® 


Absorption and Excretion._—The amount of absorption of the drugs from 
the stomach is negligible. Absorption from the intestines is comparatively rapid, 
but the rate of absorption and completeness varies with the compound. It has 
been shown that the simultaneous administration of large doses of morphine and 
sulfonamide drugs results in delayed absorption of the sulfonamide drug in 
experimental animals since the drug is retained for a longer period of time in 
the stomach.’ In fact, it is possible to increase the dose of morphine to the point 
where the sulfonamide is completely retained in the stomach for as long a period 
as twenty-four hours. The mode of action in the delayed absorption of the 
sulfonamide apparently is in the effect of morphine on the pylorie sphincter. 

The compounds are excreted through the kidneys in the urine, while traces 
are found in other body fluids such as saliva and sweat. The sulfonamides are 
conjugated and excreted in the urine as acetyl derivatives. The degree of 
acetylation varies, and the rate of excretion is rapid in some cases and slow in 
others. Acetylation probably takes place in the liver. Evidence is that the 
acetylated drug is ineffective. The acetylated forms of sulfapyridine and sulfa- 
thiazole are less soluble than the free form of the drugs, while in sulfadiazine 
and Sulfamerazine the acetylated forms are more soluble. Sulfathiazole and 
sulfadiazine are acetylated to a lesser degree than the other drugs. About 25 
per cent is acetylated with sulfadiazine, 25 to 30 per cent with sulfathiazole, 
25 to 50 per cent with sulfanilamide, and over 50 per cent with sulfapyridine. 

Sulfathiazole, Sulfamerazine, and sulfanilamide are rapidly absorbed, and 
high blood levels may be obtained within two or three hours following oral ad- 
ministration. Sulfathiazole and sulfanilamide are excreted very rapidly, whereas 
Sulfamerazine is excreted more slowly than sulfadiazine. Thus, with Sulfa- 
merazine a high blood level is maintained for a long period of time, and serves 
to explain why the maintenance dose of Sulfamerazine is as low as 1 Gm. every 
six to eight hours, as compared with others of the sulfonamide drugs which are 
given 1 Gm. every four hours. This also serves to show why sulfathiazole is par- 
ticularly « good choice in urinary infections, since a higher level of drug may be 
obtained in the urinary tract during the rapid excretion of the drug. 


Distribution.—The superiority of the sulfonamides over many other anti- 
septic drugs comes not only from their bacteriostatic properties, but also from 
their unique ability to permeate all the tissues and fluids of the body. They 
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ave thus effective in the parenchymal organs, surrounding tissue, and various 
membranes. Concentration of the drugs in the spinal fluid is considerably less 
than in the blood. They are also known to diffuse readily through the placenta. 

Toxicology.—An alkaline urine holds the sulfonamide in solution, whereas 
an acid urine precipitates the drug. Since the pH of the normal urine usually 
lies between 5.0 and 7.0 with a mean of 6.0, the result is that with most of the 
sulfonamide drugs, both the free and conjugated forms tend to precipitate in the 
tubules of the kidney. The crystals are sharp and the tubules are often damaged 
so that a hematuria results. Mechanical blockage of the tubules may also be 
brought about by such highly insoluble crystals. A secondary effect from the 
blockage is shown, for anuria associated with uremia may follow. Administration 
of one-half to one gram of sodium bicarbonate for each gram of the sulfonamide 
drug and foreing fluids serves to increase the solubility of the drugs. A change 
in the pH of the urine from 5.5 to 7.5 results in an increase in the solubility of 
from two to ten times. This simple procedure reduces the incidence of this very 
frequent toxie symptom. 

Anemias after sulfapyridine and sulfathiazole, as stated by Provinee and 
Heath,’® are rare, comprising only 2 to 3 per cent of the toxic manifestations. 
Acute hemolytie anemia may come on in the first three days of therapy, but the 
most frequent type is that in which the red blood count drops slowly over a 
period of days or a few weeks. Hemoglobin estimations should be made during 
the first week of sulfonamide therapy. The anemias may occur with any of the 
sulfonamides. 

Should jaundice appear in the patient, it may be due to the hemolytic 
anemia, hepatitis, caused by the drug or a complication of the disease that is un- 
related to drug therapy. 

It has been reported by Long" that leucopenia follows sulfanilamide therapy 
in 0.3 per cent of eases, and agranulocytosis in 0.1 per cent. The stoppage of 
the drug administration under these conditions and the forcing of large quan- 
tities of fluid to increase the elimination of the drug are indicated. 

The nervous symptoms accompanying the sulfonamide administration are 
common toxie conditions. These may be mild, with dizziness and headache as 
the only symptoms. Mental depression and lethargy may appear during sulfa- 
nilamide therapy ; in some eases the patient may become irrational or disoriented, 
and the administration of the drug should be discontinued. Sulfathiazole is con- 
traindiecated in local applications to the brain during brain surgery because of 
the convulsions thus produced. Morgan et al.'* '* showed that when sulfanil- 
amide is administered to dogs, various central nervous system effects may be 
shown which begin with ataxia, spastic gait, and loss of placement reactions. He 
further showed that when doses are increased to very large amounts, there is a 
complete analgesia and decerebrate rigidity: sulfapyridine in large doses pro- 
dueed elonie convulsions; Sulfamerazine and sulfadiazine produced clonic epi- 
leptiform seizures. 

When all possible toxie effects are considered, it seems that sulfadiazine and 
Sulfamerazine are the drugs of choice for use in parenteral administration. 

Methods of Administration.—The sulfonamide drugs may be administered 
either by oral, subeutaneous, or intravenous routes, or by local application. 
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The usual oral dosage is 4 Gm. initially followed by 1 Gm. every four hours, 
day and night, except that initial dosage for Sulfamerazine is 3 Gm., followed 
by 1 Gm. every six hours. It is suggested by some that 0.1 Gm. per kilogram 
of body weight be administered, this to be followed by doses of the drug of 
one-sixth the amount of the initial dose given at four-hour intervals day and 
night until the temperature has been normal for from forty-eight to seventy- 
two hours. It should be pointed out that the most reliable criterion for deter- 
mining the most effective dosage is to follow the blood levels of the drug. This, 
however, is difficult in the office. In treatment of severe infections with sul- 
fanilamide, a blood concentration of approximately 10 mg. per cent (10 mg. 
per 100 ¢.c. of blood) should be attained as quickly as possible. 

When given intravenously, the drug should be sufficiently soluble to go into 
solution. A 1 per cent sterile solution of sulfanilamide may be prepared and 
injected, but if allowed to cool to room temperature, this amount of drug may 
precipitate from the solution. All other sulfonamides are so insoluble that only 
the special sodium salt derivatives are soluble enough for parenteral adminis- 
tration. Usually the intravenous dosage is 0.06 Gm. per kilogram of body weight, 
and after six hours the blood concentration is determined and one-sixth of the 
initial dose is given for each mg. per cent rise in blood concentration desired. 

In local application of the drug, very high levels of the sulfonamide may be 
attained at the site of the infection and may reach as much as 200 to 650 mg. per 
cent, whereas the blood level may reach only 10 mg. per cent with safety follow- 
ing oral administration. Local application has the advantage of providing a 
high concentration of the drug where it is needed and is particularly advan- 
tageous in certain conditions that are treated by the dentist or oral surgeon. 
The dangers of toxie effects are the same as with systemic application, but less 
likely to occur since the absorption is usually insufficient to reach toxie propor- 
tions in the body tissues. The choice of the drug for use in local application 
involves both an evaluation of the solubility of the drug and the effectiveness of 
the drug. Sulfanilamide possesses the greatest solubility of the common sulfon- 
amide drugs and thus earries the advantage of being dissolved in the tissue fluids 
to the molecular level, thus replacing PABA in the substrate. Sulfathiazole is 
less soluble, but not so much so that it cannot be used. All other drugs are so 
insoluble that for local application they are not indicated. The danger of caking 
in the wound, becoming a foreign body and retarding the healing processes in- 
creases with the insolubility of the sulfonamide. Even with sulfathiazole, eaking 
is oeeasionally found. Though sulfathiazole is less soluble than sulfanilamide, 
it is apparently as efficient in antibacterial effectiveness when given by local ap- 
plication because it seems to antagonize the PABA content of the bacteria to a 
greater extent than sulfanilamide. The sodium salts of the various drugs are 
highly soluble, but no one should make the mistake of using them for local appli- 
eation. They are very caustic because of their high pH which ranges from 
9 to 11. 


Uses in Dentistry.—Many of the possible uses of the sulfonamides in the 
field of dentistry and oral surgery have yet to be investigated and put to clinical 
use. One of the earlier workers in this field was Sinclair.‘ He has directed the 
application of these drugs to dentistry in several conditions: ‘‘Dry socket’’ was 
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treated by placing half of a 5 gr. tablet in the socket, and he reported that the 
pain was relieved promptly. Another use that Sinclair mentioned was the post- 
operative treatment of pyorrhea alveolaris in which powdered sulfanilamide was 
placed in the wound before the protective pack was applied. Healing progressed 
in these places, and the usual postoperative. pain was controlled. Sinclair re- 
ported that Lanier used sulfanilamide locally by application to the socket at the 
time of extraction in 946 extractions and that there was benefit in all infected 
eases. Some of these had involved chronie peripheral infections and far-ad- 
vaneed pyorrhea. However, in simple extractions no advantage of the sulfanil- 
amide application could be observed. Many investigators believe that the ap- 
plication of sulfanilamide routinely during simple extractions has a tendency to 
inerease the pain, swelling, and healing,’® and that the drug is only beneficial 
in eases where some type of bacteria has been present. In these latter cases, 
the healing processes are speeded up due to the control of the bacteria by the 
drug. Meacham and Osgood'® applied sulfathiazole locaHy as a prophylactic 
measure in 287 tooth extractions and 160 operative procedures in the oral cavity. 
They reported a decrease in the incidence of infectious complications and great 
decrease of duration and amount of discomfort, swelling, and disability. Sinclair 
reported that a compound fracture of the mandible with a presence of pus and 
fever was treated successfully by application of sulfanilamide. In such eases, 
however, it is perhaps best to give the drug by parenteral administration in 
addition to the local application. Jensen, Johnsrud, and Nelson reported the 
use of sulfanilamide by local implantation in several compound fractures and 
compound dislocations. They considered that a very careful débridement of 
the area carried out under aseptie conditions was an absolute requirement for 
an effective treatment. They then followed this severe cleansing of the area by 
the application of sulfanilamide in quantities of from 5 to 15 Gm. The lesion 
was then tightly closed by interrupted sutures of silk to the skin only. It is 
essential that the sulfonamide drug be sterile in such uses. 


II. Penicillin 


Introduction.—Penicillin is a product belonging to a group of new anti- 
bacterial drugs called the ‘‘antibioties.’’ The latter are substances produced by 
microorganisms found among the filamentous fungi or molds, yeast, actinomy- 
cetes, and bacteria. These substances are generally bacteriostatic in nature, i.e., 
they will inhibit the growth of bacteria rather than actually kill them. Bacterio- 
cidal activities are secondary and require a longer time for action. 

The antibioties have a shorter history than any: other group of antibacterial 
substances. The story of their existence began in 1929 with a report by Alex- 
ander Fleming on the ‘‘fungus penicillium’’ in which he demonstrated that 


culture plates of staphylococeus which had accidentally become contaminated 
with a mold showed a eharacteristie ring of inhibition. Out of this work has 
grown a new development, the field of antibiotics. Together with the sulfon- 
amide drugs, the antibiotics are perhaps as important to the dentist and oral 
surgeon as the discovery of anesthesia was to them. 

This report will contain only a brief deseription of the most important of 
these antibiotic materials, penicillin. 
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The molecular structure of various penicillins has been determined. Crys- 
talline sodium penicillin G has been adopted as the standard form. This peni- 
cillin is now being used in therapy in its pure form in some preparations. It has 
been shown, however, that the amorphous or impure penicillin as extracted from 
the mold is somewhat more active than crystalline penicillin G."* 

Mode of Action.—The exact mode of action of penicillin is unknown. 
However, a theory has been advanced in which it is suggested that penicillin 
inhibits the enzyme SH groups of the bacteria.’” *° This binding of the protein 
SH groups prevents the normal growth of the bacteria from taking place. The 
inactivated bacteria may eventually be phagocyted by the white cells of the 
blood. Penicillin is active in the presence of pus, blood, serum, tissue autolysates, 
and hydrolytic breakdown products of pus. This is an advantage over the sul- 
fonamide drugs since the latter are less effective under these conditions. As an 
agent for use in infections around and near the teeth, penicillin would have an 
advantage over the sulfonamides as an antibacterial agent. However, even with 
penicillin it is necessary, when possible, to eliminate all pus and necrotic mate- 
rial as they might act as a mechanical barrier to the penetration and spread of 
penicillin through the tissues. 

Methods of Administration.—Penicillin is administered either orally, in- 
tramuscularly, intravenously, or topically. Originally, administration of peni- 
cillin by mouth was not beneficial, since penicillin is destroyed by the acidity 
of the stomach. Now the penicillin in tablets is combined with a buffering 
agent to counteract the acidity of the stomach. This renders penicillin highly 
effective by the oral route, provided that about five times the intramuscular dose 
is given. Intramuscular administration is more desirable than intravenous since 
the drug is effective over a longer period of time. Intramuscular administration 
will result in a blood level of therapeutic amounts for approximately three hours, 
whereas by intravenous administration it is only effective from two to two and 
one-half hours. <A single daily intramuscular injection of penicillin in peanut 
oil and beeswax will usually maintain a good blood level of penicillin. 

Excretion.—After intravenous administration, 43 per cent can be recovered 
in the urine within one hour and 58 per cent total recoverage in the urine can 
be made. 

Prolonging the Action.—The rapid excretion has led to methods of pro- 
longing the action. Penicillin administered intramuscularly in peanut oil or 
in both peanut oil and beeswax prolongs the absorption time from the depot in 
the muscular tissue. Recent introduction of the new drug 4’-carboxphenyl- 
methanesulfonanilide (Caronamide) promises to be of great value in that when 
given orally to patients receiving penicillin it produces a physiologic and re- 
versible inhibition of the excretion of penicillin. It elevates the penicillin plasma 
concentration frém two to seven times following oral and parenteral administra- 
tion of penicillin. From 1.5 to 2.0 Gm. of Caronamide may be given eoncomi- 
tantly with penicillin every three or four hours, respectively.*' 

The many reports of the hypersensitivity and local irritation which follow 
from penicillin in oil and beeswax have indicated the need for other methods of 
prolonging the sojourn of penicillin in the body. The best method thus far de- 
veloped for obtaining prolonged penicillin blood levels and reducing the inci- 
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dence of these allergenic responses is by the intramuscular injection of crystalline 
procaine penicillin.2? This compound is made by the interaction of procaine 
hydrochloride and sodium penicillin. Kor some time, penicillin has been admin- 
istered in 1 per cent procaine hydrochloride to eliminate local irritation and 
soreness following injection.?* Crystalline procaine penicillin, however, is a 
different preparation. It contains a high concentration of procaine (120 mg. per 
300,000 units). In man, preliminary observations indicate that this newly de- 
veloped compound, erystalline procaine penicillin, when injected intramuscularly 
in a single dose of 300,000 units, may produce detectable blood levels lasting 
twenty-four to forty-eight hours. In such eases, penicillin may be excreted in 
the urine for forty-eight to sixty hours. From observations on man, and from 
experiments on animals, it appears probable that the toxicity of erystalline pro- 
caine penicillin is low.?? 

Penicillin-Resistant Strains.—As with the sulfonamide drugs, there is still 
the danger of the development of penicillin-resistant strains of bacteria. For- 
tunately, these resistant strains will often respond to the sulfonamide drugs. 
The cause for resistant strains in some instances may be due to insufficient 
quantities of the drug. Schnitzer et al.* classified penicillin-resistant staphy- 
locoeei into three groups: (1) naturally resistant; (2) strains rendered re- 
sistant by prolonged contact with increasing doses of penicillin; and (3) small- 
colony variants. 

Toxicology.—T'o make an evaluation of the toxicity of penicillin is diffi- 
cult, as many reports of toxie reactions may be due to impurities. Suffice it to 
say that the toxicity of the pure preparations is very low. 

Morginson”® classified the penicillin toxicities under four main headings: 
(1) those toxie symptoms due to its antigenic and allergenic properties which 
are usually mild and transitory. These are due to impurities and chemicals used 
to remove antigens, ete. They are less frequent in the purer forms of penicillin. 
The symptoms which occur are: erythema, angioneurotic edema localized to the 
eyes, malaise, headaches, dizziness, and urticaria. These allergic effects have 
been controlled in many instances by the simultaneous administration of the 
antihistaminie drugs such as Benadryl**; (2) those due to indirect action on 
pathologie processes. Too rapid healing may not allow the physiologic adjust- 
ments to keep pace with body changes, such as rapid healing with fibrosis of the 
liver and obstruction of the portal circulation; (3) therapeutic shock which may 
be focal and an exaggeration of cutaneous lesions, or systemic, such as malaise, 
chills and fever, and nausea; (4) the intrathecal reactions demonstrated by head- 
aches, dizziness, vomiting, cold, clammy skin, low ‘blood pressure, and chronic 
spasms. Apparently penicillin has an effect upon the central nervous system 
when applied directly, and this is true with pure erystalline penicillin.27 The 
therapeutic dosage is usually below the threshold where these conditions are 
manifested. 

However, the over-all picture of these toxie effects shows them to be much 
less than with sulfonamides, and many of these toxie symptoms are infrequently 


seen. 
Bacteriologic Properties.—Penicillin is the most effective agent against 
vram-positive organisms.- It is the best available agent for all staphylococcus 
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infections with or without bacteremia. It is not effective in most gram-nega- 
tive bacillary infections. 

Dental Uses.—Penicillin in oral surgery calls for maintenance of a high 
local concentration of the drug for effectiveness. This makes it a difficult 
office procedure which is handled more easily at a hospital. A dentist must 
remember that it is possible to produce a penicillin-resistant strain of bacterial 
organisms by too low a dosage of penicillin. Penicillin does not aid the heal- 
ing processes unless it does so by ridding the area of bacteria. 

Dry powdered penicillin can be used alone in local application to the site 
of the infection. The mixture of the dry powder with sulfanilamide is desir- 
able since the two substances synergize in their action. A solution of penicillin 
may be placed on gauze and inserted into the cavities or sockets. Many have 
run the solution into the cavity or infected area through a rubber tube, such 
as in the treatment of the affected areas in osteomyelitis of the mandible. 

Lozenges.—These are now utilized in many infections of the oral eavity and 
are perhaps the most widely used. 

Pastes and Creams.—These are not as successful in the mouth as on the skin, 
although they have been tried in gingival infections. 

Cones with a wax base are made which ean be inserted into extraction 
sockets. 

Solutions for intramuscular injection either in peanut oil or peanut oil com- 
bined with beeswax are utilized. These are best to be used in severe complica- 
tions and-are many times used in conjunction with topical application. 

In the treatment of Vincent’s infection, penicillin appears now to be the 
best remedial agent. The combination of penicillin given orally in lozenges and 
by three or four single daily intramuscular injections of penicillin in peanut oil 
and beeswax (300,000 units per injection) appears to be the best method of 
treatment of this infection. Some have, however, had much success with peni- 
cillin in iocal treatment alone*’ or by intramuscular injection alone.** The gela- 
tin type of lozenge should not be used since the penicillin is more unstable and 
may not be effective after three or four weeks even if kept in the refrigerator. 
It is well to have the patient take a lozenge every hour and a half to every three 
to four hours. The lozenge should contain at least 5,000 units. The percentage 
of cases cured is remarkably high and usually takes only three or four days. 

Many clinicians now report that whereas in the past certain types of bae- 
terial infections have led them to extract the teeth to clear up the infection, it is 
now possible for the dentist to treat these infections with penicillin injected di- 
rectly at the site of the infection as well as by intramuscular injection, and 
thus obviate the necessity for a surgical procedure resulting many times in a 
tooth extraction. 

When extraction is necessary, a preoperative treatment with penicillin con- 
tinued into the postoperative period will aid in ridding the area of organisms or 
holding their development to a minimum. This may prevent the bacterial 
‘*shower’’ which liberates toxins and has been the cause of deaths in poor-risk 
patients. Such tooth extractions are now far less dangerous. 

In the cases of acute ulcerative gingivostomatitis, reaction to penicillin is 
very favorable. Penicillin is applied in a cream base and packed into the inter- 
dental spaces. Ulcers of the mouth not associated with fusospirochetal infection 
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ave successfully treated. The use of penicillin in postoperative treatment when 
the bone has been opened is of great value in the prevention of infection and so 
speeds the healing process. In such cases, penicillin is applied in powder form, 


sometimes mixed with sulfanilamide. 
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ALONG THE FRONTIERS OF ORAL SURGERY 


A Case Report of Death From Anoxemia 


Max Trumprr, PH.D.,* Beruespa, Mp. 


IOCHEMISTRY and toxicology lie along the borders of oral surgery, and 

discoveries in these zones of science may contribute directly to progress in 
the latter field. Every advance in nutrition, endocrinology, antibiotics, and 
anesthesia is of concern to the oral surgeon, and pertinent liaison cases may be 
of value to specialists in both fields. 

With this in mind, I wish to cross the frontier and report a case of what I 
have termed ‘‘double anoxemia.’’ It was a fatal case, the patient dying in the 
dental chair after taking a few inhalations of nitrous oxide and oxygen. 

Mr. B. was employed in a garage on the night shift and with another em- 
ployee helped to store about fifty-five to sixty automobiles. He came to work 
at 7 o’clock in the evening. The night was rather cold and most of the doors 
and windows of the garage were closed. Between 8 and 10 o’clock in the eve- 
ning, he telephoned his wife stating that he had a bad headache, that many of 
his teeth were again bothering him, and that he planned to have these teeth 
extracted the first thing in the morning. His dentist had advised this at an 
earlier date. About 3 a.m., he lay on the bench in the chauffeur’s room still 
complaining of ‘‘headache from too much exhaust gas.’’ Between 3 and 7 a.m., 
he had to get up occasionally to store additional cars at the garage. 

He arrived at the dentist’s office at 8:40 a.m. The distance from the garage 
to the office of the dentist was 500 feet by the shortest cut, but it was 2,000 feet 
by another route which he may have taken. This patient told the dentist that 
he was not feeling well and that his teeth felt worse than ever. Since no short- 
ness of breath was observed, no cyanosis, no pulsations in the neck, and the 
pulse was normal and rhythmic, with the assistance of an experienced nurse 
the patient was given the usual gas and oxygen mixture. 

After taking only a few inhalations of nitrous oxide gas and oxygen, the 
patient collapsed and died after failing to respond to artificial respiration. (The 
93 per cent oxygen and 7 per cent carbon dioxide mixture was not available.) 
At the first autopsy, it was reported that there was a ‘‘peculiar salmon color of 
the viscera and musculature.’’ The body was embalmed and buried. Six months 
later, the body was exhumed and a second autopsy was performed. This time 
several tests were made for carbon monoxide. Even at this late date the left 
’ ventricle showed 6 per cent COHb (carbon monoxide hemoglobin). Other blood 
specimens contained from 3 to 12 per cent COHb. The opinion given by the 
undersigned, as the impartial toxicologist for the State Compensation Board, 
was that this man died from ‘‘double anoxemia,’’ that is, the anoxemia from 
carbon monoxide superimposed on the anoxemia from the anesthesia caused his 
death. An award was made by the Compensation Board in which the insurance 
earriers for the garage and the dentist jointly assumed equal responsibility. 





*Commander H(S), United States Naval Reserve; Special Lecturer in Biochemistry and 
Nutrition, United States Naval Dental School, National Naval Medical Center. 
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It was obvious that this man did not inhale a lethal dose of carbon monoxide 
because he was able to walk to the dentist’s office. When an individual is exposed 
to a Subacute dose of carbon monoxide, acute symptoms do not develop until 
after exercise. The reason for this is that, with increased activity, more oxygen 
is required, just as when a car motor is speeded up, a corresponding increase 
in air or oxygen is necessary. The average adult when at rest breathes seven 
to eight quarts of air per minute, but his air requirements are doubled if he 
walks at the ordinary rate of four miles an hour. Therefore, the distance this 
man walked, as well as his rate of walking, determined how much additional 
oxygen he needed and just how much carbon monoxide was exhaled during this 
period when he was no longer exposed to the toxie carbon monoxide. 

Mr. B. had repeatedly complained of an intense headache (the normal 
healthy adult shows no symptoms from carbon monoxide until from 15 to 20 
per cent of the hemoglobin is not functioning as a carrier of oxygen). On the 
basis of this protracted headache, it can be assumed that from 25 to 35 per cent 
of his blood hemoglobin was saturated with carbon monoxide. Carbon monoxide 
has at least 200 times the affinity that oxygen has for the hemoglobin of blood. 
Thus, approximately one-fourth of his hemoglobin, which was combined with 
carbon monoxide (COHb), would be unable to carry oxygen, and therefore he 
had a moderate anoxemia before the anesthesia was administered. It is impor- 
tant to remember that the color of COHb is a bright crimson red (readily demon- 
strated by bubbling illuminating or manufactured gas through a test tube of 
blood), and so when the patient first came to the dentist he would have had a 
healthy appearance, with color in his cheeks, lips, and conjunctiva. Thus, it is 
possible that, as he inhaled nitrous oxide, his anoxemia became severe without 
the concomitant cyanotic changes which take place in the color of a patient’s 
skin and serve as a useful guide in administering nitrous oxide. Therefore, 
although Mr. B. received merely a standard dose of nitrous oxide, when this 
anoxia was superimposed on a previously existing anoxemia caused by carbon 
monoxide, he died from ‘‘double anoxemia.’’ 

This case may serve to illustrate the need for caution before administering 
nitrous oxide to patients who may have been exposed to carbon monoxide. This 
is especially true in the ease of garage workers, particularly in those regions 
where the winter is severe and there is likely to be less ventilation. Drivers of 
trucks, cabs, or private cars with faulty exhausts or motors may be exposed to 
moderate and even to severe poisoning from carbon monoxide. These individuals 
may look very healthy beeause of the bright crimson red color of COHb, but, 
if the dentist observes closely, he will notice that these individuals appear short 
of breath and are overventilating.. Of course, hyperventilation is observed at 
times in all normal persons owing to a stimulation of the respiratory center by 
mental excitement or as a result of reflex stimulation by pain, heat, or cold. 
Therefore, it is desirable to have the patient wait a little while before admin- 
istering the anesthetic in order to give ample time to observe carefully his 
breathing. Carryer' of the Mayo Clinie found that 19 per cent of normal per- 
sons show sighing respirations in contrast to 80 per cent of persons with neuro- 
circulatory asthenia. This hyperventilation should be observed by the dentist 
before rather than during the anesthesia. 
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A number of years ago, the writer made extensive studies of breathing 
curves (spirograms)? and reported on a number of individuals with a fixed 
type of breathing, one of whom was characterized by frequent deep gasps or 
sighs which were thought to be neurocireulatory or psychoneurotie in origin. 
We now know that these persons habitually overventilate and are predisposed 
to alkalosis. The hyperventilation washes out the carbon dioxide from the 
alveolar air. This, according to Carryer and many other clinicians, precipi- 
tates the following symptoms: ‘‘First symptom is lightheadedness, sense 
of giddiness, the patient feels that fainting is imminent, then there develops 
tingling in the extremities of a stocking or glove distribution. The more pro- 
longed and intense the hyperventilation the more marked is the paresthesia. 
Spontaneous twitching of isolated groups of muscles will oceur.’’ 

Therefore, it behooves the oral surgeon whenever a patient of the unstable 
or highly neurotic type has to undergo oral surgery to include in his routine 
examination a careful study of the patient’s breathing. In view of the fact 
that it is rather difficult to evaluate breathing by mere observation, it would be 
desirable to have a basal metabolic test made on these patients in order to 
obtain a breathing curve. 

References 
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The Second Annual Meeting of The American Academy of Dental Medicine 

The second annual meeting of The American Academy of Dental Medicine 
will be held on June 12 and 13, 1948, at the Hotel Pennsylvania, New York City. 
This meeting will be open to members of the Academy and all ethical prac- 
titioners of dentistry and medicine. 

The principal speakers are : 

1. Disturbances of the Salivary Glands. Herman J. Burman, M.D., New 
York, N. Y. 

2. Use of Drugs and Their Effects on Tissue Repair. Maurice J. Oringer, 
D.D.S., New York, N. Y. 

3. Cine-Fluorography of Temporomandibular Joint. Sidney E. Riesner, 
D.D.S., New York, N. Y. 

Besides, there will be numerous clinics. 

The officers of the Academy are: 


Sidney Sorrin, President 
J. Lewis Blass, President-Elect 
William M. Greenhut, Secretary 
George Bruns, Treasurer 
Allan N. Arvins, Editor 
All inquiries may be addressed to Dr. William M. Greenhut, 124 East 84th 
Street, New York 28, N. Y. 
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TREATMENT OF CARCINOMA OF THE LIPS 


JOHN B. Ericu, D.D.S., M.D., RocHester, MINN. 


f* gpomenvesies gc and visibility are two factors which contribute im- 
measurably to the suecessful management of carcinoma of the lips. Not 
only is the primary lesion apparent even in its early stage to the patient and 
physician alike, but the regional lymphaties are easily accessible to surgical 
treatment. Consequently, practically all carcinomas of the lips are curable if 
seen within a reasonable length of time after the onset of the disease and par- 
ticularly if treated before metastatic lesions have developed in the cervical nodes. 
Unsatisfactory results in the care of these lesions usually ean be attributed to one 
or more of the following causes: (1) ignorance, unconcern, or fear of operative 
procedures on the part of the patient; (2) failure of the clinician to recognize 
malignant lesions of the lips, with the result that much valuable time is lost be- 
fore proper treatment can be instituted; (3) the application of caustic drugs, 
particularly silver nitrate, which may increase seriously the activity of a rela- 
tively slow-growing neoplasm; (4) insufficient treatment or unsuitable forms of 
treatment, and (5) neglect of the regional lymphaties. 

The lips are a rather common site for the development of carcinoma. Of 
all the malignant tumors of the entire body treated at the Mayo Clinie during 
1945, 2.3 per cent involved the lips. Careinoma in this location is definitely 
a disease of men, since we have found that only a trifle more than 1 per cent of 
the patients who have this disease are women. More peculiar, however, is the 
fact that about 98 per cent of these lesions are on the lower lip only. 

In many cases of carcinoma of the lips, no cause whatsoever can be found 
for the development of the growth. Long-continued exposure to the sun and 
wind and chronic irritation from tobaeco seem to be the most common etiologic 
factors. Leucoplakia, chronic inflammatory ulcers, chronic scaling lesions, 
chronie fissures, or cheilitis often precede the development of epitheliomas on the 
lips. In some instances, trauma and actinodermatitis are contributing causes. 
Although the irritative factors just listed never produce malignant lesions in 
some individuals, it is certain that they do contribute to the development of such 
lesions in many others. Consequently, in any discussion on the preventive treat- 
ment of earcinoma of the lips, these etiologic conditions should receive careful 
consideration. 

Malignant tumors which affect the vermilion portion of the lips are limited 
for the most part to squamous-cell epitheliomas. Practically all such lesions in 
this location arise primarily in thé mucous membrane, although the vermilion 
border occasionally is invaded secondarily by squamous-cell or basal-cell epithe- 
liomas which start in the surfaces of the adjacent skin. In size, great variation 
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can be expected in epitheliomas of the lips, depending on the duration of the 
growth and its degree of activity. If left untreated, epitheliomas of the lip 
spread and involve the entire lip; those on the lower lip may infiltrate the 
tissues of the cheek or chin, become attached to the periosteum of the underlying 
hone, or actually invade the substance of the mandible itself. These neoplasims 
May appear to be well circumscribed, elevated, and usually ulcerated lesions 
with indurated margins; some are deeply ulcerated and inflamed whereas others 
are large fungating masses. Clinically, little difficulty is encountered in the 
diagnosis of epitheliomas on the lips, although some of them, particularly the 
more active types, cannot always be distinguished from inflammatory, tubereu- 
lous, or syphilitic ulcerations. Beeause mere visual insjection of growths on the 
lips does not always lead to a definite diagnosis, at the Clinic we are decidedly 
of the opinion that when an ulcerated lesion does not heal in three or four weeks, 
a specimen should be removed and examined histologically without further 
delay. Such a policy leads to the diagnosis and early treatment of many malig- 
nant tumors which otherwise would be neglected until they have reached a more 
advanced stage. 

All carcinomas at the Clinie are examined microscopically and are graded 
from 1 to 4 (Broders’ classification), grade 1 beine the least malignant and 
erade 4+ the most malignant. In studying a large series of cases at the Clinie of 
primary and untreated epithelioma of the lower lip, Figi found that in 38.77 per 
cent the epitheliomas were grade 1, in 52.17 per cent, grade 2, in 8.51 per cent, 
grade 3, and in 0.54 per cent, grade 4. Since it is generally accepted that 
malignant neoplasms of low grade are radioresistant, we believe that it is ex- 
tremely important to determine the grade of activity of all epitheliomas on the 
lips, particularly when dealing with the treatment of the regional lvmphaties. 
This phase of the subject will be discussed later. Also relative to the histologic 
grading of epitheliomas of the lips and of great clinical importance is the fact 
that active inflammation, whether due to infection or to the application of 
caustic agents, such as silver nitrate, ean definitely increase the activity of a 
malignant lesion, thereby inviting early metastasis or perhaps changing a rela- 
tively slow-growing and inactive carcinoma to one of a much more serious nature. 

The treatment of epitheliomas of the lips should be thorough. which at 
times necessitates extreme therapeutic measures to effect a cure. In general, 
we believe that wide surgical excision of the primary lesion is the treatment 
of choice, having two distinet advantages. First, the local lesion is rapidly 
removed; in most instances, an immediate plastic closure of the resultant defect 
is possible, thus permitting prompt reconstruction of the lip with a satisfactory 
ecsmetie result. Second, and of more importance than the first, is the fact that 
surgical removal of the local lesion permits a detailed histologic examination 
of the entire growth. At the Clinic, when an epithelioma of the lip is excised, it 
is sent at once to the pathologist who freezes the tissue and immediately prepares 
sections for microscopic study; the grade of activity of the tumor is determined 
and the edges are checked to make certain that. the lesion has been completely 
removed and that a border of normal tissue surrounds it. The preparation and 
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examination of frozen sections of tissue by a competent pathologist require 
but a few minutes, and the information derived from such histologic study is 
invaluable to the surgeon. After an epithelioma of the lip has been excised, 
we always wait a few minutes for the pathologist’s report before proceeding 
with the closure of the wound. 

If the diagnosis of any lesion on the lip is uncertain and particularly if the 
growth is of appreciable size, at the Clinie we prefer to take a small piece of 
tissue for histologic examination as a preliminary measure. Not until the 
diagnosis is certain should radical removal of a questionable growth be at- 
tempted. The excision of bits of tissue for biopsy does no harm providing that 
the necessary treatment is instituted within a reasonable length of time there- 


after. 
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Fig. 1.—Method of excising entire exposed part of mucous membrane of the lower lip 
for precancerous lesions. @, Mucous membrane to be removed is shown by dotted line. b, Mucuos 
membrane being excised. ¢, Mucous membrane at edge of wound is undermined. d, Mucous mem- 
brane at edge of wound being sutured to cutaneous edge. e, Wound completely sutured. 


Treatment of Precancerous Lesions on the Lips 


It is reasonable to assume that the removal of lesions which are nonmalig- 
nant but which are likely to lead to the development of an actual carcinoma 
will contribute greatly to the control of malignant lesions of the lips. Conse- 
quently, we recommend that all lips afflicted with thickened patches of leuco- 
plakia, keratoses, chronie scaling, persistent inflammatory ulcers, or recurring 








508 JOHN B. ERICH 





fissures receive treatment. Surgical removal and microscopic study, is the 
treatment of choice, rather than irradiation. As shown in Fig. 1, the exposed 
part of the mucous membrane of the lip is completely excised under local anes- 
thesia, and the mucous membrane at the edge of the wound is undermined and 
sutured to the edge of the skin anteriorly with interrupted fine silk sutures. 
Because the suture line is located along the mucocutaneous border, scarring 
becomes almost invisible within a period of two or three months. 

The mucous membrane removed in this fashion always is examined micro- 
seopically. It is surprising how many of these precancerous lesions give evidence 
of early malignant change, that is, are grade 1 squamous-cell epitheliomas in 
situ. ; 

At the Clinie we are particularly enthusiastic about this form of treatment 
for precancerous lesions of the lips in view of the fact that several hundred 
operations of this type have been performed without a single patient ever having 
an epithelioma on the lip subsequently. It is interesting to find that for un- 
known reasons, precancerous lesions are extremely rare on the upper lip; conse- 
quently, the operation just described for excision of the exposed mucous mem- 
brane is limited largely to the lower lip. Not infrequently, a precancerous lesion 
involves only a small portion of the lip; under these circumstances, it generally 
seems preferable to excise all of the exposed mucous membrane of the lip rather 
than just an ellipse of tissue around the lesion itself. We have seen many 
patients who have had a precancerous lesion removed on one side of the lip and 
who later had a similar lesion on the opposite side. If all of the exposed mucous 
membrane had been removed at the initjal operation, this difficulty would have 
been obviated. Then, too, excision of all the exposed mucous membrane offers a 
better cosmetic result than does the excision of only a portion of the mucosa. 

Many patients with a frank epithelioma on the lower lip also may have 
thickened patches of leucoplakia or keratoses elsewhere on the lip. In these 
cases, excision of the malignant lesion can be combined with removal of the 
exposed mucous membrane as just described. Such treatment not only removes 
the epithelioma but also prevents the development of other epitheliomas on the 
lip. 

Treatment of Carcinoma of the Upper Lip 

In many ways, more difficulties are encountered in the surgical removal 
of malignant tumors of the upper lip than of the lower lip. Consequently, it is 
fortunate that the upper lip is an uncommon location for epitheliomas. For very 
small carcinomas on the upper lip, an acceptable closure can be obtained by the 
surgical removal of the lesion in such a fashion as to form an inverted V-shaped 
wound, the margins of which are sutured together. However, for larger epithe- 
liomas, this procedure, even in conjunction with plastic operations at the angles 
of the mouth, is most unsatisfactory because of the fixation of the soft tissues 
at the base of the nose. 

After excision of carcinomas in the central portion of the upper lip, repair 
ean be accomplished by moving flaps of the full thickness of the cheeks across 
to the median line (Fig. 2). This is a rapid method of closure and one to be 
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recommended, since it ean be completed in a single stage. If the loss of tissue 
is confined to the middle third of the lip, this procedure offers less ultimate 
difficulty than does an Estlander operation (Fig. 3). 
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Fig. 2.—Method of closure of defect of middle third of upper lip following removal of a 
carcinoma. “ae the incisions indicated in @ have been made and after the four triangular 
portions of the full thickness of the cheeks have been removed, the two lateral flaps of tissue 
can be advanced and sutured in the median line (b). 
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Fig. 3.—An Estlander type of operation for closing a defect of the outer third of the ; 
upper lip following the removal of a carcinoma. The lesion is removed so as to leave an inverted ¥ 
V-shaped defect. A triangular wedge of tissue from the lower lip with a pedicle containing the 
inferior labial artery is rotated and sutured into the defect. After three weeks, the pedicle is cut 
across and the vermilion border of each lip is readjusted as shown in lower drawing. 


The principle of an Estlander operation consists in the transference 
of a wedge of tissue from the normal lower lip to the defect of the opposite lip. 
This operation is a particularly effective method of closing a defect due to 
removal of a carcinoma of the outer portion of the upper lip. The triangular 
flap from the lower lip with a pedicle containing the inferior labial artery is 
rotated and sutured into the defect of the upper lip. When healing is complete ; 
(a matter of three weeks) the pedicle is cut across, and the vermilion borders § 
of the upper and lower lips are readjusted. 
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When an epithelioma on the upper lip is so large that its removal results 
in loss of the greater part of the lip, it is preferable to leave the wound open 
and reconstruct the part by méans of a forehead flap or a clavicular or cervieal 
tube flap of skin. These flaps must be elevated and delayed in stages to insure 
their blood supply before they can be transferred to the defect. Consequently, 
their preparation requires several weeks. A forehead flap offers skin of good 
color and texture and can be transferred to the defect quicker than a tube flap. 
Only for bald-headed individuals or for those who prefer to have no searring 
on the forehead is a clavicular or cervical tube flap of skin used to reconstruct an 
upper lip. The problem of pedicle skin flaps to repair an upper lip will not be 
considered further here since it is not directly concerned with the treatment 
of carcinoma of the upper lip. 


Treatment of Carcinoma of the Lower Lip 


In removal of epitheliomas which do not involve more than a third of 
the lower lip, a V-shaped incision is used; after excision of the lesion, the 
margins of the tissue are sutured together. The subcutaneous tissues, muscle, 
and mucous membrane are approximated with catgut sutures and the edges 
of the skin with interrupted fine silk stitches. When properly executed, this 
operation leaves an excellent cosmetic result, since the small amount of tissue 
removed does not change appreciably the width of the oral fissure. 

Large epitheliomas which require a V-shaped excision of more than a third 
of the lower lip require more extensive plastic correction (Figs. 4 and 5). Al- 
though the margins of the large V-shaped defect are sutured together as just 
described, a greatly narrowed oral aperture results, the width of which must be 
increased by a plastic operation on the upper lip and cheek at both angles of 
the mouth. Actually, lateral incisions from the angles of the mouth out into 
the cheeks permit advancement of the tissues of the cheeks to the median line; 
this is necessary for establishing the normal width of the lower lip. However, 
it will be noted in Fig. 4 that the lateral incisions required in the reconstruction 
of the lower lip also have increased the width of the upper lip. This necessitates 
a reduction of the upper lip to its normal horizontal dimensions by removing 
a triangular portion of tissue at each angle of the mouth. The end result of this 
plastic procedure is most satisfactory both from a cosmetic and a functional 
standpoint even in cases in which practically the ent're lower lip has been re- 
moved. Some surgeons prefer not to reject the triangular pieces of cheek 
tissue at each angle of the mouth, but to cut them as pedicle flaps and to turn 
them down for reconstruction of the lower lip; however, my colleagues and I 
believe that better results are obtained when these triangular pieces of tissue are 
disearded. 

When a large epithelioma is confined to one side of the lip, a satisfactory 
reconstruction of the lip can be accomplished often by doing a plastic operation 
at only one angle (on the same side as the lesion) (Fig. 6). 

Whenever an epithelioma of the lower lip invades the tissues of the cheek, 


its removal cannot be followed by an immediate plastic closure. Furthermore, if 
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Fig. 4.—Large epithelioma 
incisions into cheeks 
lower lip. However, these lateral incisions 
reduced to normal size by 
angles of mouth (2). 





Fig. 5.—V-shaped defect (a) of lower lip is sutured together in median line (b). Mucosal 
and cutaneous edges of lateral incisions are sutured together (a@ and b) to form vermilion border 
for new lower lip, The dotted triangular areas (a) of mucous membrane on either side of upper 
lip, when excised and. sutured, tend to produce a more normal contour of new angles of the 
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6.—Epithelioma of one side of lower lip. Reconstruction of lower lip here requires plastic 
operation at only one angle of mouth, as outlined in drawing. 
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a large carcinoma (Fig. 7) of the lower lip has become attached to the periosteum 
of the mandible or actually invaded the bone, it should be removed by surgical 
diathermy (electrocoagulation). The entire growth is excised by the cutting 
eautery while the underlying periosteum and bone to which the growth was 
attached are thoroughly electrocoagulated. This form of treatment results in a 
sequestrum of bone which gradually separates and can be removed in two or 
three months. <A radical procedure of this type, we believe, is necessary to cure 
the carcinoma, but it unavoidably produces a conspicuous facial defect. Recon- 
struction of the lower lip and chin can be earried out eventually by plastic 
measures after it is fairly certain that growth will not recur. This means a de- 
lay of twelve months after operation. Reconstruction of the entire lower lip 
and chin demands a large tube flap of skin, such as a chest or subaxillary tube. 
The best cosmetic result can be obtained by the use of the skin at the upper 
end (near the clavicle) of a chest tube flap; the color of the skin in this region 
resembles more closely that of the face than does the skin lower down on the 


trunk of the body. 





Fig. 7.—Very extensive epithelioma of entire lower lip and chin with invasion of perios- 
teum of mandible. This required cautery excision of lesion and electrocoagulation of involved 
periosteum. 


At the Clinic, as far as the local primary lesion is concerned, the use 
of radon seeds, radium plaques, or external irradiation is confined generally to 
large grade 4 epitheliomas of the lips; also to carcinomas of very elderly in- 
dividuals or to malignant lesions on the lips of patients for whom the surgical 
risks are extremely great. 
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Treatment of Cervical Lymph Nodes 


Of the utmost importance in any consideration of epithelioma of the 
lips are the regional lymph nodes. Owing to the rich supply of lymph vessels 
about the lips, cervical metastasis can oceur early in the course of the disease 
even though the primary lesion is rather small. In all individuals, lymph 
channels are present which drain into the nodes of the submental and sub- 
maxillary triangles. Usually, extensions to the neck from a primary lesion on 
the lip involve first the submental or submaxillary nodes and are limited to the 
side corresponding to that of the primary tumor. However, if the original 
growth is traumatized or inadequately treated, metastatic growths may develop 
in the opposite side of the neck. It is generally known that in some individuals a 
few lymph vessels from the lower lip may drain into the deep cervical nodes 
on the same or opposite side of the neck, and sometimes may even enter the 
mental foramen of the mandible. Consequently, it is possible, although un- 
usual, for a metastatic growth to develop in a deep cervical node without any 
evidence of metastasis to the submental or submaxillary nodes in some eases of 
epithelioma on the lower lip. Involvement of a mental node is extremely rare 
and practically never occurs unless the primary lesion is recurring due to 
inadequate treatment. 

Since metastasis to the regional lymph nodes is likely to occur, the 
therapeutic management of patients who have carcinoma of the lips should 
inelude not only removal of the primary lesion but treatment of the nodes in the 
neck as well. We believe that the most effective method of preventing cervical 
metastasis is to block off the lymph channels by surgical removal of the cervical 
nodes. Beeause the submental and submaxillary nodes are most likely to be- 
come involved, we recommend that every dissection of cervical nodes include dis- 
section of submental and submaxillary nodes and also the nodes near the upper 
part of the jugular vein. If, on microscopic examination by the frozen section 
method, one or more of these nodes is found to be involved by a metastatic lesion, 
an immediate block dissection of the deep cervical lymph nodes is carried out on 
the involved side. I would like to repeat that at the Clinic bilateral dissection of 
the submental and submaxillary nodes and the nodes along the upper part of 
the jugular vein is carried out as a routine procedure whenever any cervical 
nodes are removed. <A block dissection of the deep nodes is resorted to only 
when one or more nodes in the submental, submaxillary, or upper part of the 
jugular regions are found to be involved. When block dissection of the deep 
nodes is undertaken, removal of the sternomastoid muscle is advocated only in 
lesions of a high grade of malignancy or when there is extensive cervical in- 
volvement by the malignant process. 

A dissection of the cervical nodes for carcinoma of the lips, then, is carried 
out as a prophylactic measure to prevent metastasis as well as a curative form 
of therapy to remove cervical nodes already involved by the malignant process. 
Just which patients should be treated by dissection of the cervical nodes is 
determined by many factors. At the Clinic, the decision rests largely on the 
grade of activity of the primary lesion. We have found that squamous-cell 
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epitheliomas of grade 1 practically never produce metastasis to the cervical nodes 
unless they are badly infected or inflamed. Consequently, patients who have 
epitheliomas, grade 1, without any evidence of cervical extension are not sub- 
jected to dissection of the cervical nodes. However, as previously stated, an 
inflammatory reaction due to infection or caustic agents can augment the activity 
of an epithelioma; if a primary lesion of grade 1 on the lip is badly inflamed, 
it then may be justifiable to consider removal of the regional lymphatics. 

Squamous-cell epitheliomas, grades 2 and 3, on the lips are so likely to pro- 
duce cervical metastasis that dissection of these nodes in the neck is a routine 
procedure at the Clinie in all such cases, whether or not there is any evidence 
of cervical extensions. Irrespective of the size of a primary lesion of grade 
2 or 3, a gland dissection is to be recommended and the most satisfactory end 
results are to be anticipated in those cases in which no involvement of the nodes 
is demonstrable at the time of their removal. 

A dissection of the cervical nodes is hardly justifiable if the primary lesion 
is graded 4. Under these circumstances, much more can be accomplished by 
external irradiation to the neck than by dissection of the cervical nodes. As a 
matter of fact, many lesions of grade 4 on the lips can be completely cured by 
irradiation if they have not produced generalized metastasis. 

It is evident from this discussion that at the Clinie dissection of the cervical 
glands is not carried out in about 40 per cent of cases of carcinoma of the lip 
because the primary lesion is either grade 1 or grade 4. In practically all of the 
other 60 per cent of cases in which the lesions consist of epitheliomas graded 
2 or 3, removal of the cervical. nodes is recommended. 

Dissection of the cervical nodes is undesirable for patients of advanced 
age, in poor general physical condition, or with too extensive involvement of the 
nodes in the neck. Under these circumstances, irradiation may be considered. 
It is true, of course, that metastasis is less likely to develop in elderly in- 
dividuals, and, consequently, we usually do not advocate the removal of cervical 
nodes as a prophylactic measure in patients bevond 70 years of age. When 
involvement of the cervical nodes is so extensive as to contraindicate dissection 
of the cervical nodes, irradiation is recommended as a palliative rather than a 
curative measure. 

If a solitary metastatic node is found in the neck of a patient too old or too 
sick for a dissection of nodes, the insertion of radon seeds into the node has 
proved highly desirable. Usually, seeds worth 1 millieurie each are inserted 
at a distance of 1 em. apart. It is not unusual for the node permanently and 
completely to disappear after such therapy. 


The value of supplementing the surgical removal of cervical nodes with 
external irradiation would seem somewhat questionable in lesions of low grade. 
However, when several involved nodes are found during dissection of cervical 
nodes, it probably is worth while to recommend a course of external irradiation 
subsequently. 

As previously stated, metastasis to the mental nodes is extremely rare. 
However, the seriousness of this complication cannot be stressed too strongly 
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because the malignant process seldom is confined to the nodes alone; on the 
contrary, carcinomatous cells are usually found to invade the mental foramen 
and to extend back along the mandibular canal. In eases such as this, not only 
should the node be removed but the tissues in the mental foramen and back in the 
mandibular canal for a distance of 2 or 3 em. should be thoroughly electro- 
coagulated. Such treatment results in a sequestrum of bone, but this seems 
to be the most certain method of curing the condition. It is well to add, how- 
ever, that in spite of any form of treatment, recurrences are common when the 
mandibular canal is invaded by a malignant process. 

In conclusion, I would like to state that it has not been my intention to 
introduce a statistical analysis of cases of carcinoma of the lips. On the 
contrary, a general discussion has been presented of the methods of treatment 
which have been found most effective at the Clinic. Carcinoma of the lips is a 
curable condition in practically all cases if treatment of the primary lesion and 
the regional lvmph nodes is carried out judiciotsly and in the early stages of 
the disease. 
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CANCER OF THE LIP 
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REVENTION of cancer of the lip is possible many times by the recognition 
of precancerous conditions and advice for immediate action. The dental 
profession has a unique opportunity to observe these signs before the patient 
is aware of an abnormality. Even an early cancer of the lip is readily recog- 
nized while a cure is possible and attention drawn to it would result in perma- 
nent gratitude for the successful result. The prognosis for growths on the lip 
is excellent and without deformity when treated by radiation, and there should 
be no hesitancy for this advice. ; 
A review of the etiological factors and varied clinical types of 190 con- 
secutive patients with cancer of the lip is summarized in this paper. 


Etiology 


While the actual process by which a normal tissue cell changes its mode of 
growth and becomes malignant is unknown, much is known of predisposing 
factors and actual exciting causes. Most of these are found in the balance be- 
tween various forms of chronic irritation and what we must speak of as an 
individual sensitivity. To the best of our knowledge, Billroth’s dictum is as 
true today as it was when first enunciated: ‘‘ Without previous chronic in- 
flammation, cancer does not exist’’ (Fig. 1). 

Chronic irritation may be discussed as follows: 


A. Exposure.—Cancer of the lip and skin is more frequent in indi- 
viduals whose jobs force constant exposure to sun and wind. Thus various 
terms are used (farmer’s skin, sailor’s skin, ete.) to denote the precancerous 
condition of dry, scaly, easily irritated skin on face, hands and lips among 
farmers, sailors, fishermen, locomotive engineers, policemen, foresters, and 
others of similar occupation (Fig. 2). One-half of the patients in this series 
were employed in these positions, and sunlight was considered the major in- 
citing factor. 

We all realize that certain individuals are unable to withstand natural ex- 
posures as well as others. For this reason, individuals with abnormally sensi- 
tive skin and mucous membrane are considered to have a predisposition toward 
precancerous and cancerous lesions. Prevention is successful for these persons 
with the avoidance of all forms of irritation. 


B. Chemical and Thermal Irritants.—Notorious among these offenders is 
tobacco in all its forms and 40 per cent of the series were considered to be 
habitual smokers. Smoking may affect mucous membranes by different mech- 
anisms: the heat of the smoke, the irritant characteristics of the components 
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of the smoke, the heat of the pipestem, the tearing of the superficial layers of 
the lip with dry cigarette papers, and the irritants in the tobacco itself when 
chewed or held inside the lower lip, as Copenhagen snuff. Others in this group 
include excessively hot beverages and soups, highly seasoned foods, and strong 
proprietary mouthwashes. 

C. Trauma.—It is rare for a single trauma to form the basis for a later 
malignant change if healing is completely accomplished in a normal period 
(Ewing). Traumatic lesions which cause marked scarring, or where healing 
is delayed or incomplete, or foreign bodies are left in situ are frequently fol- 
lowed by cancer. Thus, deep jagged tears, steel and glass splinters not com- 
pletely removed, and severe burns, whether accidental or due to cautery removal 
of lip growths, often form the basis for the development of a cancer later. Can- 
cer appeared subsequently in burn scars in six patients. 





Fig. 1. Fig. 2. 





Fig. 1.—Chronic ulcer, granuloma (precancer). An inflammatory ulcer with granuloma- 
tous overgrowth on the left lower lip, the crater of which fits over the protruding left lower 
canine tooth. A grayish, necrotic slough covers the granulations. Signs of malignancy are not 
present. The removal or straightening of the offending tooth is ordinarily sufficient to clear up 
such lesions. 

Fig. 2.—Advanced cheilitis with profound keratosis precancer). The entire mucous 
membrane of the lower lip is replaced by a thick, irregular fissured crust. The margins are 
smooth and without evidence of invasion or other signs of cancer. In young individuals, as 
this case, it is safe after a negative biopsy report to advise against all irritant factors and 
to use a nonirritating lanolin base salve such as boric acid ointment. 

D. Dental Factors.—Oral conditions include (with tobacco) the most 
important group of causes of lip and intraoral cancer. Because it is readily 
remedied or obviated, dentists have a great opportunity and responsibility for 
the prevention of lip cancer. 

Dental mechanical factors include jagged and broken teeth which may tear 
and dig into the lip, producing at first a chronic sore and later a cancer. Five 
patients demonstrated jagged teeth adjacent to the growth as the probable 
inciting factor. An otherwise smooth tooth which is out of line or a gap be- 
tween two normal teeth may prove to be an abnormal irritation. IIl-fitting or 
rough dentures rub and erode the mucous membrane, and after months or 


years cancer may develop on the site of the erosion. 
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Intraoral sepsis is always an important factor, with foci in dental caries, 
irregularities, pyorrhea, socket infections, and abscesses. Every effort should 
be made by the dentist to clear up such conditions as an important cancer 
prophylaxis. Even after the development of cancer, careful oral hygiene 
is necessary before radiation therapy as a safeguard against gross infection in 
or around the growth. 

Chemical irritants are sometimes found from untested plate materials, 
which have at times been found to contain arsenic, fluorine, and various coal tar 
dyes which have not been properly fixed and are thus free to act on sensitive 
mucous membranes. Certain plate materials seem capable of producing allergic 
reactions in susceptible individuals while being innocuous to most. In ease of 
doubt, fasten a piece of the moistened material in question, or the plate itself, 
firmly to the inner side of the upper arm with adhesive tape for twenty-four 
hours. Usually if an allergy is present, an irritated area will appear on the 
arm at the site of the patch test. 





Fig. 3.—Ulcerous cancer, superficial. On the right lower lip a superficial, granular ulcer 
is present, 1.5 cm. in diameter, with a slight suspicion of a rolled edge along the posterior 
border. The ulceration is so superficial that even the normal markings of the lip are_ still 
present. The entire mucosa of the lower lip is markedly changed with areas of leucoplakia 
and inflammation over it. The leucoplakia and early cancerous change are attributed to an 
allergic hypersensitivity to one or more of the dyes formerly used in lipsticks. The lipstick 
was discontinued and after a radium application for the cancer, the leucoplakia gradually 
disappeared and the mucosa has remained normal for over ten years. 


Inflammation of the mucous membrane of the lips may occur on an acquired 
allergic hypersensitivity to one or more of the dyes and pigments in lipsticks 
(Fig. 3). Sulzberger and Goodman demonstrated patients hypersensitive to 
the indelible dyes (1-sulfobetanaphthaleneazo-betanaphthol) formerly employed 
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in lipsticks. This sensitivity was demonstrated by the patch test on skin or 
mucous membrane, and the discontinuance of the lipstick caused the inflamma- 
tion or cheilitis to disappear. 

E, Constitutional Disease.—Most frequently mentioned in this category 
is syphilis, although only four patients, or 2 per cent, had a positive Wasser- 
mann or signs of the disease. However, while there is a definite percentage of 
patients with mouth and lip cancer who also have syphilis (varies from 0 to 20 
per cent in different series) it is probable that the scarring and the disturbed 
circulation of the individual lesions are responsible for later cancer rather 
than any specificity of the spirochaete. In this way it is similar to old burn 
scars. 

F. Individual Predisposition or Susceptibility.—It is obvious that there 
are many individuals who smoke, whose mouths are full of decaying teeth, 
whose oral hygiene is nonexistent, or who purchase cheap, badly fitting plates 
of this question rests in the suscep- 


, 


who never develop cancer. The ‘‘ why’ 
tibility or sensitivity of the individual. In the case of lips, this sensitivity is 
shown by easy chapping, frequent canker sores and ‘‘fever blisters’’ (herpes 
simplex), abnormal tendeney to sunburn or windburn, and irregularity of 
color and texture of the vermilion border with mottling. Many a patient be- 
comes aware of this sensitivity and uses ointments to keep the lips soft, wears a 
hat or visor to ward off. the sun, and occasionally is ingenious enough to grow 
a mustache for protection. 
Precancerous Lesions 

Proper cancer prophylaxis includes not only the eradication of as many of 
the foregoing factors as possible, but also the recognition of certain definite 
lesions which are classed as precancerous because in a high pereentage of cases 
they become active malignant neoplasms. .The most common group of lesions 
white 


oe 


is classed under the term leucoplakia ‘‘ white patch’’ or leucokeratosis 
thickening’ (Fig. 4). The underlying pathologie process of production of 
these is similar to the formation of calluses on the hands of manual laborers. 
It is the individual’s attempt to form an abnormal covering over sensitive 
mucous membrane to protect it from irritative insult. The more prolonged or 
chronic the irritation, the thicker this white membrane becomes. As will be 
seen by the accompanying photomicrograph, the white portion is due to layers 
of keratotic, cornified dead epithelium heaped up over abnormally thickened, 
irritated, stratified, squamous epithelium (Fig. 5). The subeutaneous tissue 
is infiltrated with small, round cells typical of chronic inflammation. Note by 
contrast the adjoining normal epithelium. Leucoplakia is first seen as a milky, 
bluish-white film over the mucous membrane which is diffuse and not wel], de- 
fined. If the irritation continues unchecked, the area becomes more dense and 
more white (i.e., the dead cell layer becomes thicker and the underlying change 
more marked). If the etiological factor is a local one, a definite plaque may 
develop. In many eases, as the full thickness of mucous membrane becomes 
thicker and stiffer, fissures, cracks and ulcerations develop which heal very 


slowly and are often the sites of malignant change. 
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Fig. 4.—Leucoplakia, smokers’ patch (precancer). An elevated, superficial white plaque, 
measuring 1.0 cm. in diameter, is present on the left lower lip. It has a firmness, but no 
induration. Note the narrow tongue of leucoplakia extending medially from the plaque which 
shows that the lesion is becoming active although still not cancerous. Active local areas of 
leucoplakia are treated by excision for biopsy and cure, and if the irritant is discontinued the 
process rarely recurs, 





Fig. 5.—Photomigraph of the margin of the leucoplakic plaque in Fig. 4. Note the four 
pathologic characteristics: (1) Keratosis with the hypertrophy of the corneous and granular 
layers. (2) hypertrophy and multiplication of the squamous-cell layer. (3) hypertrophy and 
multiplication of the basal cells as shown by the increased number of rete pegs; (4) hyper- 
trophy of the dermis with a general round-cell infiltration of lymphocytes, as compared with 
the relatively normal mucosa to the right of the plaque. 
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Early symptoms of leucoplakia rarely exist. As the condition becomes 
more pronounced, a sensitivity to hot and highly spiced foods develops with 
burning and irritation. As the abnormal membrane thickens, there may be a 
feeling of stiffness or a sensation of foreign body on the lip. Ordinarily the 
deep fissures which develop are relatively painless. 

The etiological factors of leucoplakia are the same as those previously men- 
tioned for cancer, namely, chronic irritation due to smoking, rough and jagged 
teeth, poor oral hygiene, and various traumas. In the past, syphilis has been 
overestimated as a cause of leucoplakia, but this possibility seems important in 
only a small group of eases. 

Leucoplakia must be recognized and the patient impressed with the need 
for frequent follow-up examinations because this condition has been complicat- 
ed by malignaney in over 50 per cent of our cases. Carcinomatous degenera- 
tion usually occurs in the squamous layer of the epithelium, where, after suffi- 
cient irritation, one cell begins to grow and multiply abnormally without the 
influence of the normal growth control within the body. When the cancer 
breaks through the basal layer, it is definitely aggressive and is then capable of 
invading all surrounding tissues as well as blood and lymph vessels to produce 
tumor emboli and seeondary foci in regional lymph nodes. 

The treatment of leucoplakia is conservative. The avoidance of tobacco, hot 
and spicy foods, and adequate correction of all dental conditions (most particu- 
larly eliminating jagged teeth and periodontal disease and insuring properly 
fitting plates) are absolute essentials. Not infrequently the discontinuance of 
the irritating habit or elimination of the local irritation will alone cause the 
leucoplakia to improve, if not disappear entirely. For the generalized type, 
hormone therapy is advocated, and we have cured this type many times by this 
treatment. Localized plaques which are active or give rise to symptoms may be 
eradicated safely with a small dose of surface radium, They should not be 
cauterized with silver nitrate or the electric needle. 

Other precancerous lesions include cheilitis (inflammation), seborrheic 
keratoses, and senile keratoses. Mention should be made here again of the can- 
cerous possibilities of badly scarred lips subject to irritation, old burns, and 
of the stigmata of the sensitive lip—easy chapping, fissuring, and frequent 
canker sores. 

Clinical Types 

Microscopically nearly all lip cancers are of the squamous- or prickle-cell 
variety, but there are many varied clinical types due to rate and direction of 
growth, depth of involvement, amount of ulceration or tissue destruction and 
speed of metastasis. 


A.—The common form in older man is a slow-growing, localized, warty 
outgrowth, pearly thickening, or nonulcerating elevation of the mucous mem- 
brane. This type has a gradual course, is not very malignant (usually grade 1) 
and is slow to metastasize or invade the deeper structures of the lip. (Figs. 
6 and 7.) 
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B.—Much more malignant and of consequent guarded prognosis is the ag- 
gressive growth with ulceration, crater formation, rapid and deep infiltration 
(sometimes extending even into periosteum and bone). This type frequently 
begins as a malignant process without a precancerous phase. (Figs. 8 and 9.) 
The histopathology of this type is usually grade 2 or grade 3. Fortunately, this 
highly malignant type may be discovered before ulceration and deep infiltration 





Fig. 6.—Early cancer in older individuals. A keratotic-like lesion is present on the left 
lower lip, measuring 1.0 cm. in diameter. Note the characteristic slight elevation and roll of 
the edge, and the consistency is indurated. The clinical signs and the histopathology showed 
cancerous changes beginning in this precancerous lesion. A wide V-shaped surgical excision 
is justified for an early grade 1 growth as this. The tissue is examined for the margin of 
safety around the growth so that the surgical treatment is aimed not only for a definite 
pathologic diagnosis but also a cure. 

Fig. 7.—Papillary cancer covered by a crust. On the right lower lip, near the midline, a 
papillary ulcerated growth is present, measuring 1.0 cm. in diameter, which is elevated about 
3.0 mm. and is covered by a crust. There appears to be no invasion and the base is not indu- 
rated. The remainder of the lower lip is covered by numerous keratoses, measuring from 1.0 
to 2.0 mm. in diameter, but none of them show malignant change. Ordinarily a biopsy is 
taken and a radium application is given for growths of this type. 
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Fig. 8. 





Fig. 8 Uleerous cancer.—On the left lower lip a small, craterlike growth, 1.0 cm. in total 


diameter, is present; the crater measures 5.0 mm. and it has a depth of 2.0 mm. The margin 
is typically indurated, denoting early invasion of the muscle. 


m 
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Fig. 9.—Ulcerous cancer.—On the midline of the lower lip an ulceration is present, 1.0 


in diameter, which appears quite superficial and lacks the typical rolled margin. Dense 


tissue surrounds the growth as the result of a severe burn many years previously. This 
illustrates a typical cancer rising in a burn scar. 
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occur, but in early doubtful cases, clinical diagnosis often cannot be made, and 
the biopsy or removal of a small portion of the growth for microscopic study 
must prove or disprove the malignant character of the lesion (Figs. 10 and 11). 


Fig. 10. 





Fig. 11. 


Fig. 10.—Ulcerous cancer, moderately advanced. On the right lower lip a craterlike, 
superficially ulcerated lesion is present, 2.0 cm. in diameter. The crater measures 1.0 cm. 
and the base is about 2.0 mm. below the surface of the epithelium. The typical rolled edge 
is present with invasion on all sides of at least 1.0 cm. and a depth of invasion of 1.0 cm. 
below the surface. Nodes were not palpable in the neck. 

Fig. 11.—Ulcerous cancer, recurrent following inadequate cautery removal. On the left 
lower lip, near the midline, a craterlike growth is present, 2.0 cm. in diameter. The anterior 
margin is distorted from a previous scar due to an inadequate cautery procedure. The ulcer 
is indurated and the growth infiltrates the lip at least 1.0 cm. Nodes developed in the neck 
subsequent to the healing of the primary lesion. Radiation methods are desired and this 
growth was treated by a surface and interstitial application of radium. A radical neck dissec- 
tion followed for the metastatic cervical nodes. 


C.—The most spectacular growth is the bulky, cauliflower, fungating, foul 
type, which is allowed occasionally to reach unbelievable size before medical aid 


is sought. These grow outward and do not infiltrate or metastasize rapidly. 
(Fig. 12). 
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D.—In younger individuals another type is observed which occurs nearly 
always on the basis of hypersensitivity of the lip, often from a precancerous le- 
sion. The carcinoma spreads over the surface in the abnormal mucous mem- 
brane rather than infiltrating early. Not infrequently two or more growths 
develop simultaneously and independently of one another in such patients. 





Fig. 12.—Bulky, ulcerous cancer of the upper and lower lip at the left commissure. An 
extensive fungating and ulcerous growth arose at the left commissure of the lips and invaded 
both equally about 3.0 em. Likewise the anterior third of the cheek is infiltrated the same 
distance. The growth involved the full thickness of the lips and cheek. Nodes have not 
developed in the neck. Treatment was given by roentgentherapy without deformity or a sensi- 
tive scar in the commissure. 


Diagnosis . 

The later stages offer no difficulty but as previously mentioned, their prog- 
nosis is more grave. Thus, it is in the early stages where the diagnosis is more 
difficult that the diagnostic efforts must be greatest. The commonest age inci- 
dence is from 40 to 70, although our cases range from 16 to 98. Since the in- 
crease of women’s smoking, the overwhelming majority of male cases of cancer 
of the lip is relatively but not actually declining because of the increased female 
incidence. 

The patient apprehended the initial lesion in order of frequency as: a sore, 
crust, fever blister, pimple, lump, or wart. These. signs of onset merely serve 
as a warning of the potentialities of the small, apparently insignificant growth 
on the lip. (Figs. 13 and 14.) 

On the initial examination, 50 per cent of the growths were 1.5 em. in 
diameter, and a varying period of observation before seeking medical aid was 
from four months to two years. 

Most ulcerating lesions of four to six weeks’ duration are malignant, and a 
biopsy should always be the first step’in treatment. Inadequate previous treat- 
ment methods, seen in many of our cases, could have been avoided if the ma- 








526 GEORGE S. SHARP 


lignant nature of the lesion under treatment had been properly appreciated. 
Such methods as electrodesiccation, inadequate excision, chemical cautery and 
caustic pastes, ultraviolet, heat cautery and inadequate radiation with radium 





Fig. 14. 


Fig. 13.—Minute ulcerous cancer. A partially ulcerated nodule, 8.0 mm. in diameter, is 
present on the right lower lip. The posterior margin is rolled and the growth is indurated. 
Note the cheilitis over the remaining mucosa as is commonly seen in young individuals, and 
it is recognized as precancer. 

Fig. 14.—Nodular cancer in the early stage. On the left lower lip a nodular, superficial, 
and partially ulcerated growth is present, measuring 1.0 cm. in diameter and with an elevation 
of 3.0 mm. Early invasion of the muscle is evident by the slight distortion of the lip and 
the induration of the base. Nodes were not palpable in the neck. 
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and x-ray all have been encountered and, unfortunately, several cases have been 
rendered incurable because of rapid metastasis consequent on stimulation by the 
electrodesiccating current. (Figs. 15 and 16.) 


Fig. 15. 





Fig. 16. 


Fig. 15.—Multiple (3) simultaneous cancers. On the right lower lip, two ulcerations 
are present, 1.0 cm. in diameter each, with a small connecting band of granular tissue. Both of 
these growths are quite superficial and are not indurated. Just to the left of the midline, 
a craterlike lesion is present, 7.0 mm. in diameter, with a typical rolled, indurated margin. 
Biopsies of the three lesions all show squamous-cell cancer. 

Fig. 16.—Simultaneous cancer on upper and lower lip. On the right lower lip an ulcer- 
ous growth, is present, 1.5 cm. by 1.0 cm. in diameter. which is still quite superficial. The 
posterior margin has a typical rolled edge and invasion is Jess than 2.0 mm. On the left lower 
lip, near the commissure, a small ulcerous growth is present, 8.0 mm. in diameter, with an ele- 
vated posterior margin and definite evidence of superficial invasion. The remainder of the 
mucosa of the lower lip is covered by an irregular, mottled leucoplakia. Biopsies of both o/ 
these growths showed squamous-cell carcinoma, grade 2. 
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Microscopic study of biopsy material removed from the active portion of 
the lesion under question is an absolute prerequisite for treatment of even 
obvious clinical cancers. Proper treatment as well as accurate prognosis must 
be based on the pathologic grade or degree of malignancy, as well as the gross 
clinical picture. 

From nonulecerated growths, biopsies are taken with a sharp knife, care 
being taken to obtain a section of the active portion. Biopsies are taken from 
uleerating or fungating lesions with a sharp biting forceps which will not crush 
the specimen. The section is immediately fixed and hardened by immersion in 
a fixing solution (usually Zenker’s fixative), and after twelve to twenty-four 
hours is prepared in paraffin and stained for microscopic study. Only small 
fragments 2 to 3 mm. in size are needed for accurate diagnosis. 





Fig. 17.—Cancer of the skin invading the mucosa of the lip secondarily. A typical his- 
tory was given of a basal-cell carcinoma of the skin of the upper lip which arose just above 
the vermilion border in the midline. Due to the history and the examination, this growth may 
be considered of cutaneous origin. 


Differential Diagnosis 


Most important in the differential diagnosis is syphilis. There are two 
syphilitic lesions which may be confused with cancer of the lip. The commoner 
is the primary lesion or chanere. This always occurs at the point of infectious 
contact with the spirochaete causing the disease two to six weeks after infection. 
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[t is less indurated and ordinarily less ulcerated than cancer. The other com- 
mon syphilitic lesion seen on the lip or in the mouth is the mucous patch. This 
is a secondary syphilitic lesion and is part of a generalized body reaction com- 
ing on five to seven weeks after the chancre. These are usually covered with a 
membrane which often ean be peeled off. (Figs. 17 and 18.) 





Fig. 18.—Extensive infiltrating cancer of the skin of the upper lip which has invaded the 
mucosa secondarily. An ulcerous growth is present on the right upper lip which arose well 
above the vermilion border and invaded the mucous membrane secondarily. The growth has a 
typical rolled edge and it infiltrates through the full thickness of the lip. On inspection of 
the undersurface, the ulceration has continued around and through to the mucosa on the inner 
surface. Biopsy of this growth showed a typical basal-cell carcinoma of the skin. 


The differentiation cannot be made without resort to dark-field examination 
for spirochaetes. A positive Wassermann does not preclude that the lesion on 
the lip is syphilitic. If the dark-field examination is negative in the face of a 
positive Wassermann, a biopsy should be performed to establish the diagnosis 
without delay. Certain patients have been rendered incurable by prolonged 
antisyphilitie treatment for a cancer of. the lip on a patient with a positive 
Wassermann. ; 

Tuberculosis sometimes causes lesions which simulate cancer of the lip. 
More rare are nonspecific granulomata and some of the other specifie granu- 
lomata: actinomycosis, blastomyecosis, and coccidioides. All of these require 
microseopie study, by which means positive final diagnosis can be made. 


Treatment 


Ideally, prophylactic therapy is preferred. Recognition of all precancer- 
ous lesions and abnormal reactions of mucous membranes to irritation may 
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Fig. 20. 


Fig. 19.—Squamous-cell cancer on the left side of the lower lip with 
of 1.0 cm. 

Fig. 20.—Scar nine years after single application of surface radium. 
cm. by 1.0 cm. with a filtration of 2.0 mm. brass and a dose of 5 














a depth of invasion 


(Radium plaque 2.0 


520 mg. hr.) 
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Fig. 21.—Squamous-cell cancer of entire lower lip and anterior third 6f left cheek with 
a depth of invasion up to 1.0 cm. 

Fig. 22.—Photograph of lip in Fig. 21, thirteen years after surface radium therapy. (Three 
surface applications of a radium plaque 2.0 cm. by 1.0 cm. for a dose of 550 mg. hr. One 
application was given on each side of the lip and one against the anterior one-third of the 
mucosa of the cheek.) 
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well protect the individual from developing a growth if proper dental hygiene is 
given immediately. A minimum scar results, and the likelihood of subsequent 
malignant degeneration of the area is thereby lessened. 

Treatment is naturally aimed toward the complete destruction or removal of 
the entire growth without trauma or risk of disseminating the disease to the 
regional lymph nodes. Radium or x-ray is the treatment of choice. In the 
first place, the application is usually on the surface and the growth is not 
molested. Secondly, radium or x-ray rays have a selective action on the cancer 
cells. For this reason it is possible to caleulate a lethal dose of radiation for a 
growth of measured dimensions that will destroy it completely and yet not 
permanently damage the surrounding normal cells. (Figs. 19 and 20.) Thirdly, 
the gamma radiation from a radium applicator has a definitely limited depth 
effect in the tissues. For this reason, radium is superior to x-ray except for 
advanced bulky cancers that involve the full thickness of the lip. (Figs. 21 
and 22.) 





Fig. 23.—Cancer of the lower lip, recurrent after inadequate cautery removal. On the 
left }ower lip, near the midline, an ulceration is present 2.0 cm. in diameter. It infiltrates 
—— nd borders on a scar in the midline which was a result of an attempted cautery re- 
moval. All cautery methods are condemned for the treatment of cancer of the lip. 

Surgery may be employed for advanced, infected growths, and in these 
instances at least one-half of the entire lower lip must be removed. Immediate 
plastic repair should be done for the reconstruction of the lip. The cosmetic 
result is rarely as satisfactory. (Fig. 23.) 

Surgery is the treatment of choice for metastases to the lymph nodes in 
the neck when they appear. Prophylactic neck dissections are not done. Usu- 
ally an upper block dissection of the neck only is necessary to include the upper 
deep cervical triangle, submental and submaxillary triangles. (Figs. 24 and 25.) 
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Fig. 24. 





Fig. 25. 


Fig. 24.—Squamous cancer grade 2 of the left lower lip 4.0 cm. by 3.0 cm. by 2.0 cm. One 
metastatic node was present in the left side of the neck. 

Fig. 25.—Photograph of lip in Fig. 24 seven years after surface and interstitial radium 
therapy and a left radical neck dissection. (One surface application of a radium plaque 2.0 


cm. by 1.0 cm. for a dose of 500 mg. hr., and at the same time six radium needles were in- 
serted beneath the growth for a dose of 570 mg. hr.) 
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The prognosis for cancer of the lip is based upon a collection of all con- 


secutive cases regardess of degree of advancement and whether treatment is 
given or not. Accordingly, one should expect at least 70 per cent of the patients 
well and free of disease five years or longer. (Quick, Martin, Figi, Widmann, 
Fischel, Kennedy, and Pflueger.) In the present series of 190 patients, 74 
per cent are clinically well and free of disease five years and longer. 
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OSTECTOMY FOR THE CORRECTION OF MANDIBULAR 
PROGNATHISM IN CASES WITH EDENTULOUS 
POSTERIOR SEGMENTS 


(GroRGE W. CHRISTIANSEN, A.B., D.D.S., M.S., Derrorr, Micu. 


INCE ostectomies for the surgical correction of mandibular prognathism are 
generally performed on young patients, enough teeth are present in most 
cases for immobilization of both the anterior and the posterior segments of the 
divided jaw. In eases in which the molars have been lost on one or both sides, 
only the anterior segment can be immobilized by means of intermaxillary fixation. 
The posterior segments have to be dealt with in some other manner. Reports of 


two such eases follow. 


Case 1 


History.—The patient, a white man aged 24, stated that because of a 
marked protrusion of the mandible, which amounted to, in his estimation, a 
genuine deformity, he had been uncomfortable since the early high school period. 
He complained also that in face-to-face conversation he feared that he might 
spray saliva into the face of his listeners. These factors had created a retiring 
nature as well as a eynieal outlook on life, a strange complex for a well-built 
and otherwise handsome young man. 

No orthodontie treatment had been employed and when he heard of the 
possibility of surgieal intervention, he immediately sought advice. 

Past history divulged that he had been given a medical discharge from the 
Army when incipient tuberculosis was found. The disease, however, had been 
controlled and was now arrested. 


Examination.— Examination revealed an unusually well-developed, well- 
nourished white man with marked mandibular prognathism, The chin was 
noticeably protrusive which emphasized the abnormal distance from the 
condyles to the mandibular midline. 

Kxamination of the mouth showed a heavy ramus bilaterally and at the 
midline. The condition of the teeth was not good as both maxillary and man- 
dibular ridges were edentulous from the cuspid teeth to the third niolars. 
The mandibular six teeth were biting more than a centimeter anterior to the 
maxillary six, and could not be brought into an end-to-end relationship (Fig. 
1). The remainder of the examination was essentially negative. 


Treatment.— When study models were made and sectioned to position the 
anterior teeth in normal occlusion, it was decided to remove 11 mm. from either 
side of the mandible in the second premolar and first molar areas. To im- 
mobilize the mandible postoperatively, orthodontic bands with tubes attached 
in a horizontal plane, were applied to the lower anterior teeth, 


B35 





536 GEORGE W. CHRISTIANSEN 








Fig. 1.—Case 1. The mandibular teeth could not be brought in end-to-end relationship. 





Fig. 2.—Case 1.—The healed incisions are shown below the inferior border of the mandible. 
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Operation._— The operation was performed under intravenous sodium pen- 
iothal and regional procaine anesthesia. Incisions were made bilaterally along 
the inferier border of the mandible (Fig. 2) to expose the desired areas. Blunt 
dissection was used to expose the bone on both lingual and lateral surfaces. 
Parallel grooves 11 mm. apart were made about 2 mm. in depth along the lateral 
surface to serve as a guide for the Gigli saw blade, and a hole was drilled through 
the bone near the inferior border beyond each cut for transosseous wiring. The 
desired sections of bone were removed and the anterior segment pushed back- 
ward; it was found that normal occlusion had been obtained (Fig. 3). Stainless 
steel wire, 0.020 inch in diameter, was passed through the holes drilled in the 
hone ends, and tightened to hold them in approximation (Figs. 4 and 5). The 
wound was closed in layers and the skin with triple 0 silk. Stainless steel wire, 
0.013 inch was passed through the tubes in the orthodontie applianee and 
attached to the maxillary teeth for secure immobilization. 





Fig. 3.—Case 1. The mandible has been pushed back to obtain normal occlusion. 


£. o. 


Course.—Swelling of the face persisted several days and anesthesia of the 
lower lip was profound. A month following operation, pain developed in the 
left temporomandibular joint and persisted for several days but disappeared. 
A prophylactie course of penicillin 30,000 units every three hours, was begun 
one day before operation and was continued for a period of five days to combat 
the possible unfavorable result of infection from the mouth on the artificial 
fracture. 

Eight weeks after the operation, the appliances were removed when firm 
union had been obtained. Sensation had returned in a large part to the lip, 
occlusion was normal, and the improvement in facial appearance was very 
great. In addition, the sulky cynical attitude of the man was replaced hy a 
near extrovert one; he actually became jovial. 








Fig. 4.—Case 1. 
Fig. 5.—Case 1. 
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Fig. 5. 


Transosseous wiring, left side; note regularity of 


Transosseous wiring, right side. 


inferior border of jaw. 
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Case 2 


History.—The patient, a white woman aged 22, stated that she was becom- 
ing increasingly conscious of her misshapen face and that the condition was 
becoming an obsession with her. Her position required that she meet the 
public, and twice recently she had been unpleasant enough to customers to 
receive a reprimand. The second time she was admonished to prevent a 
repetition or be dismissed. 

The past history told of frequent upper respiratory infections which some- 
times terminated in a persisting cough. Tuberculosis had not been found. 





Fig. 6.—Case 2. Preoperative views of patient. 





Fig. 7. Fig. 8. 

Fig. 7.—Case 2. Mandibular protrusion caused forward bite of almost 1 cm. 

Fig. §S.—Case 2 Anterior fragment has been set back after bilateral ostectomy to obtain 
normal occlusion. 

Examination. —Examination revealed a rather frail but fairly well-nour- 
ished woman with severe mandibular prognathism. Her thin face emphasized 
the abnormally long rami, and with the mandible in rest position the chin 
protruded in an ugly manner (Fig. 6). 
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Examination of the mouth revealed elongated heavy rami and a protrusive 
chin. The ridges were edentulous from the first premolars posteriorly, except 
for the presence of two carious mandibular molars on the right. The lower 
anterior teeth were inclined lingually (Fig. 7). 

Treatment.—The carious molar teeth were extracted, and the patient was 
F given orthodontic treatment, which in eight months brought the malposed 








Fig. 10. 


Fig. 9.—Case 2. Transosseous wiring after ostectomy on left. 
Fig. 10.—Case 2. Transosseous wiring on right. 
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lower anterior teeth into near normal position. Study models were made and 
sectioned and it was decided to remove 8 mm. of bone from either side in the 
first molar region. Orthodontic applianees were made and placed on the 
upper and lower anterior teeth for subsequent immobilization. 





Fig. 11.—Case 2. Postoperative views of patient. 


Operation.—The operation was performed under intravenous sodium pen- 
tothal and regional procaine anesthesia. An incision was made along the 
inferior border of the mandible bilaterally to expose the desired areas. By 
blunt dissection, the bone was exposed on both lingual and lateral surfaces. 
Parallel grooves 8 mm. apart were made about 2 mm. in depth along the lateral 
surface to serve as a guide for the Gigli saw blade, and a hole was drilled 
through the bone near the inferior border beyond each cut for transosseous 
wiring. The desired sections of bone were removed and the anterior segment 
pushed back. It was found that normal occlusion had been obtained (Fig. 8). 
Stainless steel wire, 0.020 inch in diameter, was passed through the holes in 
the bone fragments, and tightened to hold the ends impacted (Figs. 9 and 10). 
The wound was then closed in layers and the skin with triple 0 silk. Stainless 
steel wire, 0.013 inch, was used to attach the orthodontic appliances and to 


maintain immobilization of the jaw. 


Course.—The patient received intramuscular injections of 30,000 units 
of penicillin every three hours from one day preoperatively to guard against 
secondary mouth infection of the fracture lines, and this was continued for 
five days. Swelling was severe for four days but there was little other dis- 
comfort. 

Frequent lateral oblique radiographs were made which showed the bone 
ends in good position. Eight weeks after the operation the intermaxillary 
traction was discontinued and firm union was‘found. Sensation in the lip 
was returning, occlusion was normal, the patient’s state of mind was vastly 
improved, and so was her appearance (Fig, 11). 
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PAIN SYNDROMES OF THE FACE 


EK. M. Papper, M.D., anp E. A. Rovenstine, M.D., New York, N. Y. 


HE intelligent management of the patient with face pain will frequently 

depend on the astute diagnostic ability of the dental surgeon and his real- 
ization that not all face pain is related to pathologic processes in the teeth or 
surrounding structures. The responsibility of collaborated therapy for patients 
who present themselves to him with ‘‘toothache’’ is a serious one and should be 
eagerly accepted by the alert dentist. It is entirely probable that most patients 
with face pain will consult their dentists for the first professional help or will 
he referred for dental survey by general practitioners of medicine. This situa- 
tion emphasizes the important role that dentistry must exercise in the therapy 
of face pain. It is entirely true, of course, that, in the majority of instances 
the presenting symptoms may be resolved efficiently and adequately by appro- 
priate therapy directed at an offending tooth or its supporting tissue. This 
discussion is directed toward syndromes which are not the result of specific 
dental tissue injury or infection together with diagnostic aids for their recog- 
nition and methods of therapy. It is strongly urged that unnecessary extrac- 
tions or other dental manipulations which are performed in the futile hope that 
face pain reflects dental disease be abandoned for a more careful history into 
the nature of the patients’ complaints. If dental surgery is confined to the 
therapy of proved disease, much of the chronicity of face pain may be prevent- 
able. 

Although the dental surgeon is usually interested in pain conducted by the 
dental branches of the mandibular and maxillary nerves, it is necessary to out- 
line briefly the sensory innervation of the face since other nerves may be the 
locus of disability. The trigeminal nerve is the most important sensory nerve 
of the face. It is distributed through its three main branches and numerous 
peripheral offshoots to the anterior portion of the sealp, the forehead, and all 
structures below to the chin. It extends laterally to the chin-ear line. Its in- 
nervation also includes the conjunctivae, the mucosae of the nose and mouth, 
the anterior two-thirds of the tongue, the teeth, and the bone structure of the 
face. The facial nerve, which is largely motor, does subserve sensation from 
the skin of the concha, the posterior portion of the external auditory canal, and 
the posterior aspect of the tympanic membrane. The vagus nerve furnishes 
sensation to the skin overlying the mastoid process and participates in the 
supply to the external auditory meatus and the tympanum. Sensation from the 
upper and posterior parts of the auricle is mediated by branches from the 
second and oceasionally the third cervieal nerves. Finally, the glossopharyngeal 


*From the Department of Anesthesia, New York University College of Medicine and the 
Anesthesia Service, BeJlevue Hospital. 
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nerve is sensory to the pharynx, tonsils, and posterior third of the tongue. It 
is readily apparent that on anatomical grounds alone the evaluation of face pain 
offers considerable complexity even if one does not include autonomie disturb- 
ances which are implicit in the svmpathetie supply to the vasomotor and secre- 
tory facial structures from the upper three thoracic segments of the spinal cord. 

Accurate diagnosis of the nature of face pain is often complex and difficult, 
hut is of urgent importance if successful therapy is to be expected. A meticulous 
history is a necessity, but may be difficult to secure from patients whose per- 
sistent pain pleads for immediate positive measures designed to arrest the acute 
sufferings. The dentist must beware of the temptation to extract a tooth which 
is the site of symptoms until he is satisfied that it is really diseased and not 
merely a reference point of pain. The type of pain, its character, duration, and 
distribution are important information. These details are often not elicited 
from patients since accuracy in the description of pain is frequently subordinated 
io the most pressing aspect of the suffering. It is, therefore, the obligation of 
those responsible for professional care to obtain the necessary data and to analyze 
accurately the information obtained. A thorough loeal examination is essential 
to discover pathologie lesions in the mouth and other facial structures. 

Neuralgia, either idiopathic or referred, is the most frequent cause of face 
pain. No structural pathology of nerve can be demonstrated. It is charac- 
terized by pain alone. 

True idiopathie neuralgia in the face is most commonly seen in the branches 
of the trigeminal nerve, although the glossopharyngeal is oceasionally involved. 
Pain is continuous and is confined to a specific nerve distribution. Although 
the patient experiences pain continuously, characteristically its intensity varies. 
Its character is one of aching or a boring sensation which becomes intense and 
subsides at recurrent intervals. It always involves a nerve or its main branches 
and never a small or secondary branch. There are no ‘‘trigger’’ areas which 
are capable of precipitating or increasing the intensity of the pain on stimula- 
tion. Muscle spasm or contraction does not occur as part of the syndrome. 

Tie douloureux, a type of idiopathie neuralgia, is universally known and 
classical among painful states. It is not synonymous with trigeminal neuralgia 
and is not confined to the trigeminal nerve. The pain is characteristically 
paroxysmal and exeruciating and is associated with tonie muscular spasm in 
the affeeted zone. The pain begins suddenly and ends as it begins, instantane- 
ously. The duration of painful episodes, although variable, tends to increase 
as the disease progresses, and the interval between attacks may vary enormously 
even in the same patient. In the pain-free intervals, other than characteristic 
trigger points, there is no subjeetive or objective evidence of pathology of the 
involved nerve. The trigger points are small, well-delineated areas on the 
mucosa or the skin which will fire the pain pattern upon even light stimulation. 
Tie douloureux may involve the entire nerve, a primary branch, or a secondary 
branch. It most commonly affects the trigeminal nerve or its branches, but tic 
of the glossopharyngeal nerve is by no means rare in a large practice. 

Referred neuralgia represents a syndrome characterized by pain projected 
to a peripheral part by a disease process in a deep homologous embryological 
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segment and, therefore, always keynotes a definite pathologic lesion which is 
the site of the painful stimulus. After transmission, the pain is usually referred 
to a superficial branch of the homologous nerve. The pain is usually lancinating, 
tearing, or may be described as throbbing. Tenderness along the peripheral 
nerve and hyperesthesia in the appropriate skin section aid in localization and 
diagnosis. 

The locus of reference is variable. The origin may be any of a multiplicity 
of lesions of the skin or mucous membranes. The variety of possibilities of the 
origin of referred pain makes mandatory a careful search in all the structures 
of the face for a local lesion which may be responsible for the disability. The 
findings of neoplastic or infectious disease are a secure guide to therapy. 

In office or hospital practice, most instances of referred face pain are asso- 
ciated with a pathologic tooth. Odontalgia is usually recognized easily, but 
caution is required in that pain from a diseased tooth may be referred to almost 
any nerve of the ipsilateral side of the face. Meticulous study will usually 
expose an offending tooth as the site of maximum pain, but corroboration of 
pathologie activity is necessary to establish the diagnosis. Confirmation with 
specific nerve block may be helpful. 

Pain may be referred to parts of the face from the ocular orbit, the maxil- 
lary sinus, the ear, and the cervical segment of the cord. These conditions merit 
consideration by the dental surgeon, when he is unable to recognize specific local 
lesions or the idiopathic neuralgias which may account for the presenting symp- 
toms. Advice from the appropriate medical specialist is indicated under these 
circumstances. 

Psychogenie facial neuralgia must be considered and presents many diffi- 
eulties in diagnosis especially in differentiation from true or referred neuralgias. 
Characteristic signs of psychogenic face pain have been suggested, but it is 
wiser to realize that any pain may be simulated if driven by psychie forces. 
Some help in diagnosis may be obtained by the disregard of anatomical path- 
ways in the syndrome, the association of pain with the emotional stresses of 
anxiety, fear, fatigue, or depression, and the presence of other neurotic mani- 
festations. The temptation to label diagnostic problems psychogenic must be 
avoided. Psychogenie neuralgia should be a positive diagnosis, rather than one 
by exclusion. It is essential to realize that psychic overtones and preoccupation 
are not rarely superimposed on recognizable causes of face pain. Insight into 
the nature of psychogenic pain, and adequate assistance to the patient will 
improve the therapeutic index of the dentist or physician whose interest includes 
the problems of face pain. 

Neuritis, due to inflammation of the peripheral sensory nerves or their 
ganglia, may be responsible for face pain. Irritation, followed by destruction 
of nerve, is associated with demonstrable tissue changes in the nerves themselves 
and the structures they supply. Etiological factors are multiple and are usually 
systemic conditions, e.g., trauma, chemical and bacterial intoxication, avita- 
minoses, parasitic disease, metabolic and circulatory disorders. The symptoms 
are gradual in onset with progressive increase in pain accompanied by deep 
and superficial tenderness. Involvement is frequently bilateral. As the disease 
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progresses, trophic and vasomotor changes may become evident, and spotty 
areas of analgesia appear within the hyperesthetie zone. It is important to 
differentiate the neuritides from the neuralgias because of the difference in 
prognosis and therapy. Alterations in activity of the autonomic nervous system 
have been deseribed in the production of face pain. Sympathalgia of the face 
is unilateral and nonsegmental in distribution. The pain is burning in quality 
and eontinuous, but not necessarily severe. The diagnosis is suggested by 
simultaneous signs of hyperactive sympathetic activity in the form of excessive 
sweating and rapid and easy alterations in the cutaneous blood supply. Nerve 
hlock of the sympathetie ganglia is confirmatory evidence. 


Treatment 

The therapy of true trigeminal neuralgia consists of therapeutic nerve block 
of the affected peripheral branches with procaine solution. Block may be 
repeated if necessary, but the prognosis for relief is poor if the initial procedure 
is ineffective in securing a satisfactory issue. As a rule, temporary and often 
permanent relief will follow single procaine block. In aged or debilitated 
patients, aleoholization of the involved nerve is useful. Emphasis is again 
placed upon the fact that this chronie pain of late adult life may resemble 
referred dental neuralgia at the onset. 

True glossopharyngeal neuralgia is qualitatively similar to true trigeminal 
neuralgia exeept that in the former pain is distributed in the throat or back of 
the tongue and never radiates to the gums or teeth. It. also differs in being a 
disease of younger people. Clossopharyngeal nerve block' at the styloid process 
is completed with procaine for diagnostic and therapeutic purposes. Unfortu- 
nately, aleohol cannot be utilized efficiently or safely in this block. The recur- 
rence and persistence of incapacitating pain after successful nerve block are 
indications for intracranial section of the ninth nerve. 

Trigeminal tie douloureux which differs from true trigeminal neuralgia by 
intervals of complete freedom from pain is a chronie disease characterized by 
severe pain and muscle spasm. Trigger points are always present. The disease 
is progressive and is usually seen in elderly patients. Medical therapy has 
accounted for relatively little success. Huge doses of vitamin B complex, ferrous 
sulfate, and a course of cobra venom will rarely produce a successful issue. 
Usually, chemical or surgical interruption of nerve is indicated. Most satis- 
factory results are obtained by effecting nerve block with procaine and alcohol 
of the involved secondary branches. If a main branch is the site of the disorder, 
it must be blocked. The principle of nerve block is attack on the most peripheral 
portions of the trigeminal nerve possible. Alcohol block will ‘afford relief of 
pain from months to years in most instanees. Those patients whose relief is 
transient merit surgical section of the sensory root of the trigeminal nerve. 
When successive aleohol blocks are required, their efficacy diminishes and 
surgical therapy is necessary. 

Therapy in all the referred neuralgias consists of the removal] of the under- 
lving disease. Accurate diagnosis is of paramount importance in the treatment 
of all the referred neuralgias because cure is impossible without eradication of 
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the basic pathologie process. Nerve block is of diagnostic value and in some 
¢ireumstanees may be therapeutic as in sphenopalatine neuralgia. Alcoholiza- 
tion of nerves is uniformly unsatisfactory and frequently technically dangerous. 
If the source of pain is malignant disease, radical excision or irradiation will 
not guarantee pain relief. In these cases, persistence of pain is not unusual and 
is often refractory to nerve block therapy. In these patients, nerve block is 
indicated both for the assistance it affords in suggesting symptomatic surgical 
section or for the occasional instance of therapeutic value it provides. The 
outlook for pain relief is not a brilliant one in malignancy at the present time. 

The treatment of neuritis is systemic. Efforts are directed toward deter- 
mining the causative factors and instituting measures for their arrest or elim- 
ination. Nerve block has been insufficiently utilized in these conditions for 
adequate evaluation. 

Experience is not extensive enough in the therapy of facial sympathalgia 
for definitive remarks. The few eases treated have responded well to nerve 
block of the stellate ganglion or the upper thoracie sympathetic ganglia. Alcohol 
has not heen found necessary. Surgical interruption is indicated in recurrence 
which becomes refractory to nerve block. 


Summary 

1. The dentist’s responsibility in problems of face pain has been considered. 

2. A brief account of the various types of face pain is presented together 
with valuable diagnostic hints. 

3. Nerve blocking is frequently useful diagnostically and therapeutically 
in the management of patients with pain in the face and its contents. 

4. Emphasis is placed on the difficulties of diagnosis and treatment which 
ean be ameliorated only by meticulous care in the study of each problem. 
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MACROGLOSSIA 


IskRAEL NATHANSON, D.D.S., PHILADELPHIA, Pa. 


ACROGLOSSIA. is derived from two Greek words, one paxpés, meaning 
long or large, and the other yAéooa, meaning tongue; literally, macro- 
glossia can be defined to mean a large or long tongue. 

In macroglossia, also known as glossocele (yAéocoa, tongue ; «Ay, tumor) or 
long tongue, there is an increase in the size of the tongue. This increase is 
variable. In some eases it may be only a slight increase, as in moniliasis of the 
tongue; and in other affections, it may attain such an enormous size that the 
tongue is forced to protrude from the mouth, resulting in impairment of speech 
and difficulty in eating; pressure of this organ against the dental arches may 
result in deformity of the teeth and the alveolar arches. The dorsum of the 
tongue is very dry and fissured.: In some cases, there may be ulcers present, 
and in others the affection may occur unilaterally. 

Maeroglossia can be divided into two classes, the congenital and acquired 
forms. Aequired macroglossia can be further subdivided into hypertrophic, 
inflammatory or infectious, and neoplastie types. 


‘ , cavernous angioma 
1. Congenital macroglossia be Bate 
| lvmphangiomatous 


(hypertrophy—inuscular macroglossia 


acute glossitis 
| actinomycosis 
| blastomycosis 


| 

2. Acquired macroglossia } infectious 
| \syphilitie glossitis 
| 
( 


neoplastic—lymphangiomata 


Cavernous angioma (angioma cavernosum or hemangioma of the tongue) 
is composed of a cireumscribed mass of dilated veins on the surface of the tongue. 
They may oceur singly or in groups and increase in size until they have con- 
verted the whole tongue into a greatly enlarged cavernous mass. They possess 
a bluish or purplish color. 

In muscular macroglossia, the muscles of the tongue are hypertrophied and 
this affection may oceur unilaterally. It oeeurs usually in those individuals 
who are mentally defective and short-lived. 

In acute glossitis, there may be considerable swelling of the tongue. — It 
may affect one-half of the tongue or it may involve the entire organ. When it 
involves one-half of the tongue, this condition is known as ‘‘hemiglossitis.’”’ 
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Syphilitic macroglossia or luetic macroglossia is a rare form of this affection. 
In this malady the tongue is swollen and hard, and sometimes it may fill the 
entire oral cavity. It occurs in the tertiary stage of syphilis. 

Other infectious diseases in which a macroglossia occurs are: amebice dysen- 
tery, Ludwig’s angina, pneumonia, rheumatie fever, smallpox, typhoid fever, 
and tuberculosis. 

Blastomycetic macroglossia or blastomyecosis of the tongue is a chronic in- 
fectious, inflammatory disease. The tongue is enlarged and painful. The initial 
lesion is a papule or a papulopustule which gradually enlarges by peripheral 
extension. 

Other fungus infections in which a macroglossia occurs are: aetinomycosis 
(seirrhus or wooden tongue) and moniliasis of the tongue. 

In seurvy, pellagra, and diabetes, which are dietary and nutritional diseases, 
and also in diseases of the kidneys, the tongue is enlarged. In Mongolian idiocy, 
acromegaly, cretinism, gargoylism, and myxedema, a macroglossia is present. 

Lymphangiomatous macroglossia, congenital or acquired, is characterized 
by a dilation of lymph channels and spaces. In the acquired form, vesicles of 
various sizes are found on the tongue. They may ¢ontain a clear fluid or be 
hemorrbagic. The hemorrhagic fluid is due.to the extravasation of blood into 
the vesicles and they possess a violet or red color. This malady usually follows 
some injury or operation upon the tongue. 

The diagnosis of blastomyecosis, actinomyeosis, and moniliasis of the tongue 
depends upon cultural and microscopie examination. Syphilitie macroglossia 
ean readily be diagnosed by the use of the various complement fixation tests. 
Lymphangioma of the tongue may be confused with hemangioma. The differ- 
ential diagnosis of the last two diseases is appended in Table T. 

















TABLE I 
f LYMPHANGIOMA HEMANGIOMA 
Color Normal Bluish or purplish 
Uleerate Yes Never 
Puncture Clear fluid expelled Blood forced out 





Treatment is divided into two parts: medication and surgical eradication. 
In the treatment of the infectious macroglossia, medication is used. Large doses 
of potassium iodide have been administered. It may restrain or arrest the 
disease in cases of blastomycosis and actinomycosis. In other cases, a cure has 
been accomplished by the use of sodium iodide and x-ray. Sulfonamides have 
been used. In some cases of acute glossitis, it is necessary to make a longitudinal 
incision into the tissues of the tongue. All angiomata should be destroyed or 
removed. In hypertrophied and neoplastic macroglossia, surgical eradication 
is used in removing the protruding portion of the tongue. 

Surgical excision of unilateral macroglossia is outlined as follows: 


1. A mouth prop is inserted between the jaws (Fig. 1, A). 

2. The tongue is protruded and grasped between a towel. 

3. The anterior part of the nondiseased side of the tongue is painted with 
a topical anesthetic agent; then it is anesthetized by injecting a 2 per 
cent solution of Novocaine plus Adrenalin. 

















D. E. 


Fig. 1.—Surgical excision of lateral half of tongue. A, 1, Mouth prop; 2, cheek retractor ; 
3, linguotrite; tongue drawn forward to unaffected side. 8B, Proposed outline of incision. C, 
Sutures in position. D, Outlined area excised en bloc; blood vessels and nerves ligated. E£, 
Gauze packed against wound. F, Sutures are tied together. 
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Fig. 2.—Surgical excision of anterior section of tongue (lymphangiomatous macro- 
glossia). A, 1, Mouth prop; 2, linguotrite. B, Proposed outline of incision. OC, Sutures in 
position. D, Outlined area excised en bloc; blood vessels and nerves ligated. #, Sutures are 
tied together. 
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4. A suture, passed through the tip of the anterior part of the nondiseased 
side of the tongue, is used as a linguotrite (Fig. 1, A). 

. The tongue is released from being grasped between a towel. 

. The tongue is drawn forward to the unaffected side. 

The cheek on the side of the affection is retracted. 

. The tongue is anesthetized by injecting the lingual nerves. Each lingual 
nerve is anesthetized by injecting in the vicinity of the internal 
oblique line and the alveolar process of the mandible and by infil- 
tration of the base of the tongue. 

9. The area to be removed is outlined (Fig. 1, B). 

10. Sutures are passed through the tongue (Fig. 1, C). 

11. The tissue is excised en bloc (Fig. 1, D). 

12. Lingual arteries, veins, and nerves that are encountered are divided and 
tied with a ligature. Suction apparatus may be used to keep the 
field dry. 

13. The wound is packed with gauze (Fig. 1, £). 

14. The sutures are tied in such a manner as to hold the gauze in place 
(Fig. 1, F). 

15. The linguotrite is removed when there is no possibility of the tongue 
slipping backwards. 


“10 1 
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The steps to be followed in the surgical excision of the protruding portion 
of the anterior part of the tongue are similar to those given above (Fig. 2), the 
differences being : 

1. The linguotrite is placed in the midline, distal to the area to be removed. 

2. Step 3 is omitted and Step 8 is used in its place. 

3. An additional step is added—the remaining portion of the tongue is 

treated with radiotherapy. 

In some eases, the removal of a V- or wedge-shaped piece of the tongue at 
the anterior end will accomplish the same result. 


Summary 
1. Numerous diseases may produce a pathologic increase in the size of the 


tongue. 

2. Inerease in the size of the tongue results in malocclusion. 

3. It is of great importance in cases of macroglossia to determine the 
causative agent in order to make a proper diagnosis. 

4. Without proper diagnosis one cannot institute proper treatment. 
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FUNDAMENTALS IN THE REMOVAL OF MAXILLARY MOLARS 


GayLorp EK. Wour, D.D.S., PrrrspurcH, Pa. 


- STUDYING a scientifie subject, one should review and take cognizance of 
fundamentals that have stood the test and have been accepted. It is a primary 
requisite to master these elementary details, which are of utmost importance 
in acquiring skill and efficiency in the respective branches of the healing art. 

This paper will review the accepted fundamentals in the removal of maxil- 
lary molars, excluding those which are impacted. 


I. Diagnostic Points Revealed by a Preoperative Clinical Examination 


1. Gross anatomy, such as size of the oral cavity and the tongue, thickness 
of the cheeks, size and alignment of the teeth, width of the arches. 

2. Undereuts, protrusion, and retrusion, or any abnormality that can be 
eorrected by surgery preparatory to prosthodontia. 

3. The extent of dental caries if present. 

4. Pathologie conditions of the soft tissues of the mouth if present. 

5. Loeation and depth of a fistula’s tract. 

6. Location of a purulent pocket. 

7. Mechanies involved in removing a bridge should an upper molar serve 
as an abutment. 

8. Amount of soft tissue to be retracted or excised when completely or 
partially covering a tooth or a root. 


II. Diagnostic Points Revealed by a Lingual Roentgenogram 


1. Size, shape, and number of roots. 

2. Size and shape of crown—this applies especially to impacted teeth. 

3. Amount of interseptal bone between teeth, in which great variation 
exists, and is important when a tooth is fractured. 

4. Amount of septal bone between roots, in which great variation also exists 
and is important when a tooth is fractured. 

5. Relationship of root apices to floor of maxillary sinus. 

6. Relationship of roots to the malar bone, which is an important factor 
determining bone density. 

7. Relationship of the crown and roots of the third molar to the second 
molar when the third molar is unerupted. 

8. Amount of bone covering the crown when a molar is unerupted. 

9. Pathology—granulomas, cysts, rarefying osteitis, condensing osteitis, and 
pressure resorption. 


*Received for publication Feb. 10, 1948 
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III. Preoperative Roentgenographic Study as an Aid in Planning 
Operative Technique 
Preoperative roentgenographie study, because of the maxillary sinus and 
root relationship, may reveal the following practical reasons for excising the 
hueeal or lingual cortical plate : 
1. To avoid unnecessary fracture and loss of the cortical plate en masse. 
2. To avoid foreing fractured roots into the maxillary sinus, through alveoli. 
3. To avoid dislodging a portion of the sinus floor, where lost bone is 
seldom regenerated. 


IV. Forceps Design 

A review of the mechanics involved in forceps design and application con- 
eludes that ‘‘foreeps beaks should have the maximum amount of surface contact 
when applied to the tooth.”’ 

The beaks of the root forceps are of necessity smaller. However, the prin- 
ciple of ‘‘maximum amount of beak surface contact with root’’ also applies. 

Line and point contacts of the beaks upon the tooth should be eliminated 
as much as possible. Thus, we are eliminating a pinching or biting effect, which 
lends itself to tooth and root fracture. 

For the maxillary first and second molars, the lingual beak should have a 
single lip for the lingual root, and the buccal beak a double lip to fit between 
the bifureation of the buccal roots. For isolated maxillary molar roots, the 
buccal and lingual beaks should have a single lip, but not necessarily of the 
same width. 

For the maxillary. third molar, a forceps is designed having bucea] and 
lingual single-lipped beaks, thus eliminating the double-lipped buceal beak, for 
anatomical reasons. 

It is also important from a mechanical standpoint to design the forceps 
so that the handles and beaks are in line with the long axis of the tooth. The 
bayonet type of forceps makes this possible for the extraction of teeth in the 
upper posterior area. 

Foreeps beaks should be designed so that they can be used for a dual purpose: 

1. Excising bone. 

2. Subluxation and traction. 


V. Removal of First and Second Maxillary Molars 


Because the maxillary first and second molars usually have three diverging 
roots, the subluxation theory by the use of a lever preparatory to forceps 
application is not a practical procedure. This technique, because of the 
mechanies involved, lends itself to root fracture. 

The same facts apply to the maxillary third molar when the roots are 
diverging. Fortunately, a great percentage of third molar roots are fused 
and conical. 

Using a forceps to excise some of the buccal or lingual cortical bone plate 
before subluxation and traction is too often overlooked. The bone excision is 
accomplished by placing the forceps slightly higher than the gingival margin 
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or crest of the bone when applying it over the tooth, followed by a rongeur or 
biting action. Excise small pieces of the buccal or lingual cortical plate with 
each subsequent application of the forceps until the necessary amount has been 
eliminated to permit subluxation of the tooth. 

The removal of maxillary molars usually requires more excision of buceal 
cortieal plate than lingual cortical plate. The double-lipped buccal beak lends 
itself very well to the excision of the buceal cortical plate which, in most in- 
dividuals, is denser than the lingual because of the malar process arising here. 
This method properly executed provides a very efficiently controlled technique 
for bone excision preparatory to the delivery of maxillary molars. 

After firm, high forceps application, the foree applied should be buccal, 
then lingual, with the buecal force a little greater or exaggerated, followed by 
a downward traction after the molar is definitely loosened and ready for delivery. 

An attempted removal of a firmly attached molar, without the excision of 
the necessary cortical bone, may result in: 

Uncontrolled fracture of the cortical plate. 
Dislodgment of the floor of the maxillary sinus. 
Tooth and root fracture. 

A combination of these accidents. 


nwo— 
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As previously stated, preoperative roentgenographie study may reveal the 
feasibility of excising cortical bone to facilitate separation of the roots before 
delivery, because of the shape of the roots and sinus relationship. An attempt 
to deliver the tooth intact may dislodge a section of the floor of the sinus. Lost 
bone in the floor of the sinus is seldom regenerated, even though soft tissue 
repair usually closes the opening. 


VI. Removal of Maxillary Molar Roots 


A. Roots Fractured at the Bifurcation.—Because of the great variation 
in the relationship of the sinus floor to the maxillary molars, poor surgical 
technique may foree root fragments into the sinus. This applies especially to 
first molars. 

Should a maxillary molar fracture at the bifurcation or oceclusally, the 
necessary applied force is comparable to the technique indicated for removal 
of the maxillary molar that is intact. 


B. Roots Fractured Above the Bifurcation.—Full consideration should 
again be given to the possibility of forcing a root into the sinus. To avoid this 
accident, any upward pressure with a forceps must be avoided. Therefore, 
foreeps application on a maxillary molar root fractured above the bifurcation 
is poor operative technique. This applies to lingual and buceal roots. 

The operative technique of bone excision now deviates from the forceps 
excision technique. “A rongeur should be used to make the approaching hone 
excisions to gain aecess to the buceal root apex. 

The final bone excision to or above the apex should be made with a hand 
pressure instrument such as a gouge or chisel. Displace the root by exerting 
downward pressure with an elevator. 
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To remove the apex of a lingual root, it is necessary to remove enough of 
the buccal cortical plate to afford access to the septal bone at the root bifurcation. 
If access to the lingual root with an elevator through one of the buccal alveoli 
is not available, the septal bone must be excised to obtain this access. When 
obtained, use an elevator with downward pressure to deliver the lingual root. 

Root divergence of the maxillary molars and the anatomy of the malar bone 
create an unfavorable combination in revealing buccal and lingual roots on the 
same lingual roentgenogram. It may necessitate an occlusal roentgenogram, 
projecting the central ray through the maxillary sinus rather than through or 
under the malar bone, to reveal the lingual root separately. 


VII. Removal of Maxillary Third Molars 

Conical-shaped, fused roots are characteristic of many maxillary third 
molars. As previously stated, for this type of maxillary third molar, a forceps 
has been designed with a single-lipped buccal beak identical to the lingual beak. 
This forceps is more efficient when the buceal roots do not bifureate. 

Exercise great caution in applying a forceps to a maxillary third molar; 
especially one that is not fully erupted. Beeause of the upward pressure 
required in forceps application, the tooth may be forced into the sinus, when 
in close proximity to it. The following technique will eliminate such an accident : 

1. Gingival gum incision to gain access. 

2. Retracting gingival gum tissue with a periosteal elevator. 

3. With the small tapered end of a slightly curved elevator, the cancellous 
bone of the tuberosity can be penetrated between the second and third molars. 
The loeation of the elevator penetration can be predetermined by roentgen- 
ographie diagnosis. Occasionally, it may be necessary to precede each elevator 
penetration with a narrow blade gouge until proper depth is acquired. Make 
doubly certain that the application is high and all pressure is exerted downward 
and away from the sinus. Seldom is it necessary to excise bone. This is due 
to the cancellous nature of the tuberosity. 


VIII. Landmarks for Location of Roots and Foreign Bodies 

A visual landmark should first be made. It may consist of a needle prick, 
which can be done with little or no disturbance to the patient. The roentgen- 
ographie landmark may consist of a sterile metallic substance, such as wire. It 
ean be held in place over the visual landmark, after the field has been thoroughly 
dried, by adhesive or Scotch tape. The area is now prepared for the placing 
of the packet and the roentgenographie exposure. 

It may be difficult or impossible under certain existing conditions to keep 
“the field free from saliva or blood. This would render the use of adhesive or 
Seoteh tape impractical. The following teehnique may be very helpful: 

Make a small incision over the suspected area. Place a sterile metallic sub- 
stance under the gingival gum tissue. The field is now ready for roentgen- 


ographie exposure. 
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IX. Causes of Failure to Obtain Satisfactory Results 


1. Incorrect clinical and roentgenographiec interpretation of problem at 
hand. 
2. Incorrect and inaccurate planning of operative procedure. 
3. Poorly designed instruments. 
4. Incorrect application of a well-designed instrument. 
). Root fracture. 
6. Crown fracture. 
7. Unnecessary bone excision. 
8. Injury to another tooth. 
9. Traumatization of soft tissue. 
10. Traumatization of bone tissue. 
11. Foreing of root or tooth into sinus. 
12. Failure to establish landmarks. 


X. Diagnostic Points Revealed by Postoperative Lingual Roentgenograms 


1. Communieation or opening into the maxillary sinus. 

2. Amount, when section of sinus walls have been dislodged or lost. 

3. Whether foreign bodies such as metallie filling material, cement, gutta 
percha, or bone has been lost in the field of operation. 

4. Final evaluation of any pressure resorption to adjacent tooth. 

5. In eases where extensive preoperative pathology existed, periodic post- 
operative roentgenograms will reveal whether postoperative changes are progres- 
sively healing or continue to be retrogressive. 

There are many advantages to both the operator and the patient in taking 
postoperative roentgenograms. To make full use of them and profit by the 
lessons revealed leads to more scientific and refined exodontia, and, thus, better 
service to the patient. 


8046 JENKINS ARCADE. 








FRACTURE OF MANDIBLE THROUGH SIGMOID NOTCH WITH 
ANTERIOR DISLOCATION OF HEAD OF CONDYLE 


Report of a Case 


GrorGE W. Marruews, M.S., D.D.S.,* BirmincHam, ALA. 


S A general rule in fractures of the mandible, when the teeth are brought 
A into occlusion it can be assumed that the bone fragments are in good posi- 
tion. This principle does not always apply where the fracture is distal to the 
last posterior tooth. In some of these cases, the teeth can be in perfect occlusion 
and yet a wide separation exists between the bone fragments. The ease to be 
reported here is one that clearly demonstrates that all cases cannot be treated by 
one principle and that treatment should not he attempted by those who do not 
have a grasp of all the surgical principles involved and at least a working knowl- 
edge of more than one method of reduction and fixation. As in all other 
branches of medicine, dentistry, and surgery, diagnosis is the most important 
thing. 


History.—A soldier, aged 24, sustained a severe shell fragment wound 
on Feb. 16, 1944 at Anzio, Italy. The shell fragment entered the right cheek 
just posterior to the corner of the mouth and came out at the angle of the jaw, 
making a large jagged wound in the soft tissue and causing a compound, com- 
minuted fracture of the right ramus of the mandible. He was given the usual 
first-aid treatment immediately after being wounded, and five hours later the 
wound was débrided and closed and the fracture reduced with intermaxillary 
elasties. He was evacuated back to the 300th General Hospital at Naples on 
Feb, 22, 1944. 


Clinical Examination.— The patient was in very good general condition 
and had recovered from the first shock of his wound. He was taking fluids 
very well by mouth. There was a large granulating wound over the right ramus 
and down under the angle. There was no drainage of pus but considerable 
sloughing of the soft tissue edges. The bone was not visible but could be felt 
with a probe. 

Intraoral examination revealed that the wound did not open from the 
cheek into the buccal vestibule. The teeth were together in very good occlusion. 
The third molar could not be seen, but on running the finger back to the face of 
the ascending ramus it was thought it could be felt throuch the soft tissue. 


Roentgenographic Examination.—The roentgenograms made at the time 
_ of injury were not too clear due to superimposition of the rami, so more were 
made on arrival. The lateral projection (Fig. 1) revealed a fracture of the 

The medical officer on the Maxillofacial Team which treated this case was Captain Louis 
Rosenfeld, MC, now of Nashville, Tenn. 


Received for publication Feb. 20, 1948. 
*Formerly Major, DC, Army of the United States. 
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hig. 1.—Fracture of mandible extending from third molar socket down just anterior to the 
angle. There is a forward displacement of the head of the condyle. 





Fig. 2.—Retouched roentgenogram showing outline of head of condyle and the eminentia 
articularis. Marked separation at the lower border is also outlined. 
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mandible extending from the right third molar socket down through the lower 
border just anterior to the angle. There was a marked downward and back- 
ward displacement of the anterior margin of the posterior fragment, creating 
a large inverted V separation between the fragments. The angle was displaced 
backward and the head of the condyle was dislocated anterior to the articular 
eminence. There was another fracture line observed extending from the third 
molar socket up through the sigmoid noteh. 

The anteroposterior projection (Fig. 3) revealed the fracture from the 
third molar socket to the angle and even more clearly demonstrated the one 
running from the sigmoid notch down to the other fracture line at the third 
molar socket. The head of the right condyle could be clearly seen anterior to 
the eminence. There was also a fracture of the neck of the left condyle. 


Treatment.—On Feb. 25, 1944, under sodium pentothal anesthesia, the 
lower right third molar was removed. There was pus around this tooth which 
was freely evacuated when an incision was made and the tooth elevated easily 
out. The dislocation of the condyle was then reduced intraorally by exerting 
pressure against the face of the ascending ramus just distal to the upper third 
molar. It could be felt to slide back into place. The intermaxillary elastics 
were replaced and the teeth came into occlusion nicely. 

The following day, much to our disappointment, palpation over the right 
condylar region felt suspiciously like the head was out of the socket, and a 
roentgenogram confirmed this fact. It was decided that some means would 
have to be used to hold it in place, and direct bone wiring at the lower border 
seemed to be the best way. At this point, however, the patient developed quite 
a bit of infection and edema in the site of this granulating wound and it was 
not deemed advisable to go through this area and do an open reduction. The 
patient was given 25,000 units of penicillin every three hours for five days, and 
the wound began to improve. On March 14, 1944, it looked very clean and 
healthy and an open reduction was done under sodium pentothal anesthesia. 
The fragments were found to be widely separated at the lower border but were 
pulled together easily by placing a mouth prop in the mouth and foreing the 
jaws apart by a nonsterile assistant. (The intermaxillary elastics were, of 
course, removed before beginning the operation.) Two holes were then drilled 
in each fragment and crossed stainless-steel wires, 0.020 inch in diameter, were 
placed through the holes and tightened up. The lower border came together 
perfectly after all interposing tissue and granulations were cleaned out of the 
fracture line. The subeutaneous tissues were closed with 00 catgut and the 
skin with silk. The immediate postoperative condition of the patient was good. 


We then had a reduced fracture of the mandible with a dislocation present. 
The teeth exhibited the characteristics of any dislocation of the right condyle, 
i.e., mouth open and jaw projecting forward and to the left. We attempted to 
reduce the dislocation in the usual manner, but having been out of the socket 
for such a long period, it would not go back easily and we did not want to 
put too much strain on our reduced fracture, so it was decided to let the inter- 
maxillary traction do the work. The elastics were replaced and the next day 
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the teeth were in perfect occlusion. Postoperative roentgenogram (Fig. 4) 
showed the teeth to be in good occlusion, the lower border of the mandible sym- 
metrical, the fragments in good close approximation, and the head of the condyle 
back in its socket. 


Fig. 3. 





Fig. 4. 


Fig. 3.—Postervanterior projection which shows the head of the right condyle to be 
anterior to the eminentia articularis. In addition to the fracture line just distal to the third 
molar, there is another extending from the sigmoid notch down to the lower border of the 
mandible. In this projection all of the teeth are seen to be in good occlusion. 

Fig. 4.—Postoperative roentgenogram which shows the head of the condyle in proper 
position, the teeth in good occlusion, and the lower border of the mandible symmetrical. The 
lower third molar has been removed and the fracture fixed with direct bone wiring. 
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Course.—The patient was given penicillin, 25,000 units every three hours 
for four days, as a prophylactic against infection. There was no more infection 
of the old wound and the incision made for the open reduction healed without 
complications. 

On April 19, 1944, the elastics were removed from the loops, and the pa- 
tient was allowed to open his mouth. Function was very good and the union 
felt firm and stabile. There was some limitation in the amount of opening of 
the mouth due to a large cicatrix on the right cheek. On May 6, 1944, the 
wires were removed from the teeth, and on May 23, 1944, the scar and deep 
cicatrix were removed from the right cheek, followed by linear closure with 
cotton. 

On June 2, 1944, the patient was sent to the convalescent ward, being soon 
to return to full duty. 


Comment.— This case further illustrates the powerful force exerted by 
intermaxillary traction. As was pointed out in the preamble, however, getting 
the teeth into occlusion was not sufficient in this case. Another point of interest 
in this case is that with the protection of penicillin we were able to operate in 
an area impossible to invade without it. 


1922 TENTH AVENUE SOUTH. 




















RECENT INVESTIGATIONS REGARDING THE PATHOGENESIS 
OF EPULIS 


L. Suedr, M.D.,* Buparest, HuNGARY 


HE structure of giant-cell epulis, fhe genesis of giant cells, and the histo- 

logie changes connected with the maturation process of the tumor were in- 
vestigated in the epulis material at the University Hospital of Stomatology of 
the University of Budapest. 

Ten per cent solution of formalin and Susa’s solution were used as fixatives. 
Hematoxylin and eosin, van Gieson’s stain, iron hematoxylin and azan were used 
in staining the preparations. The method of Papp and Foot was used for silver 
impregnation. The comparison of serial microscopic sections stained with these 
different methods was particularly instructive. 


Clinical Classification 

From the clinical point of view the material examined was divided into 
{wo major groups: 

1. Cireumseript, massive new growths, developing in the vicinity of 
healthy teeth, disposed to frequent recurrences, which can be prevented in some 
cases only by removel of the adjacent healthy tooth. 

2. Masses of granulation tissue, developing in the neighborhood of carious 
teeth and roots, accompanied by symptoms of chronic inflammation. The bound- 
aries of these growths are indistinct, their structure is spongy and similar to 
that of common granulation: tissue. Using proper operative technique which 
includes removal of the carious teeth and roots, recurrence seldom occurs. 


Histologic Findings 

The histologie structure of epulis is varied. Its main characteristies are the 
following: 

1. The stroma consists of connective tissue cells which are spindle-shaped 
or ovoid in character, with fairly large nuclei, found either in bundles or 
seattered irregularly. 

2. There is an extracellular network present which, in the initial phases of 
development, consists of precollagenic, argentophilic fibers. In later stages, 
these young fibers become thickened and stain like collagenic fibers. Thus, the 
development of the fibers prevails at the expense of the cellular elements. 

3. Giant cells are seen in various numbers. Generally there are eight to 
ten to twenty nuclei, rich in chromatin and embedded in protoplasm of homoge- 
nous or finely granulated appearance. Some of these giant cells have as much 
as 100 to 150 nuclei. 

From the University Hospital of Stomatology of the University of Budapest. 

*Senior Assistant. 


561 








562 L. SUGAR 
Developmental Differentiation 

On comparative observation of our cases, the epulis is seemingly sub- 
mitted to a certain course of development. Three types are to be differen- 
tiated, containing certain kinds of tissues in different proportions and state of 
development : 

1. Epulis in the early state of development is rich in cells and eapillary 
vessels. Preparations treated with silver impregnation method contain thin 
fibers impregnated with silver, which -can be regarded as precollagenie¢; in 
these the number of giant cells is small. 

2. In fully developed epulis the fibers become more numerous and thick. 
On account of this process of maturation they become typical collagenic. 
Giant cells are present in large numbers embedded in a network of thick 
fibers. In silver-impregnated preparations, the giant cells appear surrounded 
by a basketlike network. Around the giant cells there are smaller or larger 
interstitial hemorrhages visible (Figs. 1 and 2). 





Fig. 1. Fig. 2. 
Fig. 1.—Giant-cell epulis. Papp’s silver impregnation. Giant cells are surrounded by a 
basket-like network of fine argentophilic fibers. 


Fig. 2.—The argentophilic fibrous network. (High power.) 


3. The histologic structure of ‘‘supermature’’ epulis, i.e., that in a state 
of retrogression, is characterized by the predomination of collagenie fibers. 
The number of giant cells is decreased, there are residues of inveterate hemor- 
rhages, and granules of hemosiderin are present. In areas where besides 
typical fibroblasts there are only a few giant cells in small spots, the formation 
of osteoid substance and the development of bone tissue were observed, 
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Pathogenesis 

The presence of giant cells is quite characteristic of the histologic picture 
of epulis. The similarity of these giant cells to those of the mixed-cell sarcoma 
was the reason for coining the name of ‘‘giant-cell sarecoma’’ for the epulis, 
though it would have been more proper to eall it ‘‘giant-cell fibroma.’’ Accord- 
ing to K. Balogh’s opinion, the development of epulis occurs only in the presence 
of paradentium. Therefore, he coined the term ‘‘paradentoma’’ for these par- 
ticular growths of paradental origin. Epulis cannot be classified as a malignant 
tumor because its growth is not of an infiltrative character, it does not develop 
metastases, and its histologic picture lacks signs of malignaney such as the 
shrinking of the nuclear chromatin substance, pyknosis, and atypical multipolar 
hypo- and hyperchromatie mitosis. Recurrence following the surgical removal 
of epulis oeeurs only after inefficient operative technique. 

Variation in the number of giant cells in epulides of different stages of 
development is explained by the fact that the giant cells appear at a certain 
stage of evolution and disappear at a later stage, being replaced by fibrous con- 
nective tissue. 

According to Ritter, the giant cells are derived from the endothelium of the 
capillary vessels. Buds appear on the walls of the capillaries but lumina do 
not develop in them. According to Konjetzny’s opinion the endothelium of 
the capillaries thickens and the lumina become narrow or even disappear. This 
is the development of the round, well-defined giant cells with concentrical nuclei. 
Konjetzny contended that these cells have a role in the resorption of hemor- 
rhages and that they disappear after having performed this function. 





Fig. 3.—Giant cell, with nuclei in the center of the cell. Vacuolar structure of the protoplasm. 
Adjacent fibroblasts. 


In our material, giant cells were found in fairly large numbers. Their pro- 
toplasm was homogenous and in some eases it showed fine granulations or vacuo- 
lar structure. The arrangement of the nuclei was varied. On some of the cells 
they were set in a fairly regular pattern, in others they were scattered in loose 
groups, either in the middle of the cell or near to either of its poles. (Fig. 3.) 
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From the arrangement and shape of these nuclei it is difficult to draw the con- 
clusion that they are derived from the endothelium of capillaries. In our 
preparations we were unable to find proofs for the endothelie origin of the 
giant cells. 

As to the development of giant cells, we found double nucleoli in some. In 
others, notching of the nuclei as well as direct mitosis was observed. The out- 
lines of the young giant cells toward the surrounding connective tissues were 
indistinct. The surface of these cells showed indentations. The adjacent con- 
nective tissue cells were found lying so close to the giant cells that their proto- 
plasm seemed to be coalesced with that of the giant cells. This makes the 
development of giant cells by coalescence of connective tissue cells possible. 
Giant cells in later stages of development seem to be coalesced with the sur- 
rounding cells on one of their poles only. The outlines of the parts of cells that 
were not coalesced are quite distinct. The staining of the protoplasm is not 
homogenous; the portions near the distinct outlines stain darker (basophilic), 
whereas those showing coalescence with the neighborhood stain lighter. (Fig. 5.) 

In our material two types of development of giant cells were found: First, 
the development of giant cells through amitotie division of nuclei of connective 
tissue cells, the division of nuclei not being followed by the division of proto- 
plasm; second, the development by way of coalescence of connective tissue 
cells, the latter growing into the young giant cells. The giant cells origi- 
nate from the connective tissue cells adjacent either to the periosteum or to the 
capillaries and vessels. 

The role of the giant cells, according to Konjetzny and Haupt, is similar to 
that of the foreign body giant cells, the task of which is the absorption of inflam- 
matory products, hemorrhages, ete., whereas, according to the opinion of Ribbert, 
the giant cells are related to the osteoclasts. 

Comparing the giant cells of epulis with the osteoclasts, one may observe 
that the osteoclasts, in the description of Weidenreich, are fairly large cells, 
with an average width of 30 to 40 microns and length of 40 to 90 microns. This is 
approximately equal to the dimensions of a medium-sized giant cell found in an 
epulis. Osteoclasts are multinuclear cells, the number of nuclei being 2 to 5, 
sometimes 10 to 20, and, in a few eases, 50 to 60. Their protoplasm shows baso- 
philie staining and contains two kinds of granulations. Osteoclasts may develop 
by division of a single cell or by coalescence of more cells. Opinions diverge as 
to whether this division occurs through mitosis or amitosis.. Due to their his- 
tolytie, respectively osteolytie ability, they are concerned in the absorption of 
bone. Besides the polynuclear osteoclasts, the large, mononuclear connective 
tissue cells and the cells of the endothelium of the capillary lymph and blood 
vessels, as well as, according to Maximow, the young connective tissue cells of 
the bone marrow, display osteolytie effects too. 

The presence of giant cells characterizes a special kind of inflammation. 
Giant cells develop where resorption cannot be accomplished by common 
phagocytes. It seems as if several small cells would unite in order to fulfill 
a difficult task. The production of giant cells, therefore, is a special reaction 
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of the organism for resorption of tissues; the elimination of tissues, such as bone 
tissue, hemorrhages, and necrotic tissues, from the organism would otherwise 
be difficult. 

Examining the development of an epulis and the role of the giant cells, we 
find that, especially in the early stages, we have to deal with resorptive granu- 
lation tissue. There is a similarity between the epulis in the early stage of 





Fig. 4.—Giant cell. (High-power.) The border of the cell is visible only on the left side, and 
is indistinct on the right. Coalescence with fibroblasts. 





Fig. 5.—Giant-cell epulis. There is a coalescence with the surrounding fibroblasts. In this 
part the cell stains lighter. 
development and the osteoclast. In these cases, adjacent to the partially re- 
sorbed bony trabeculae there are typical osteoclasts visible, the staining of which 
is quite similar to that of the giant cells described above. The resorbing granu- 
lation tissue, after having fulfilled its task, transforms into fibrous connective 
tissue, from which the giant cells disappear. There are cases in which this 
regressive change does not take place and the development of giant cells con- 
tinues to dominate. In these cases, spindle-shaped cells replace the vascular 
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granulation tissue, and between them a great number of multinuclear giant cells 
éan be found. The histologic picture is similar to that of benign tumors of the 
connective tissue, and in our opinion it may be judged as a neoplasm developing 
from the bone-resorbing tissue, and, therefore, may be termed osteoclastoma. 
The difference between these neoplasms and the ordinary type of fibroma is the 
presence of cells similar to the osteoclasts. This similarity is explained by the 
fact that this neoplasm is derived from a tissue capable of producing osteoclasts. 

The question arises as to whether the epulis can be considered as a genuine 
tumor or whether it is a kind of granulation tissue. A considerable part of the 
epulis with indistinct outlines and spongy structure developed in the vicinity 
of carious teeth and decayed roots can be regarded as a hypertrophy of the 
resorbing granulation tissue. This contains, as a sign of difficult resorption, a 
few giant cells. 

Another group of epulides of the cireumscript type and of massive structure, 
developing adjacent to healthy teeth, consists of numerous giant cells, sur- 
rounded by spindle-shaped cells in bundles. These may be considered as genuine 
tumors of the bone-resorbing tissue. 

Of all the bones of the human body, the maxilla and the mandible are those 
whose bone structure is subject to continual transformation. Resorptive proe- 
esses, connected with dentition, growth, and loss of teeth, inflammatory proc- 
esses around decayed teeth and roots and transmission of stress are having their 
effect upon the bone of the maxilla and the mandible, the results of which are 
structural changes of considerable extent. This is the explanation of the fre- 
quent occurrence of hypergranulations and sometimes tumorous degenerations 
of the bone-resorbing tissues in the maxilla and mandible. 

Our histologic investigations proved that the epulis, even if its starting 
point is on the surface of the bone, not only involves the periosteum, but also 
penetrates into the adjacent trabecular bone. It is essential, therefore, that in 
the removal of both the granulative and the tumorous forms of epulis, the 
growth should be removed thoroughly, together with that part of the socket 
where its development has started. 


Summary 

According to the author’s investigations, the epulis has to be considered as 
a granulation tissue derived from the elements of the parodontium. Etiological 
factors are changes of the bony tissue caused by resorptive processes. There are 
two clinical types of epulis: 

1. Spongy granulation tissue with indistinct outlines in the vicinity of 
badly decayed teeth, accompanied by symptoms of chronic inflammation of the 
gingiva. 

2. Cireumscript neoplasm in the neighborhood of healthy teeth. 


The histologic structure is characterized by the presence of fibroblasts, an 
extracellular fibrous network, and giant cells. Shape and staining of the giant 
cells resemble closely those of the osteoclastic cells and may be considered as 
signs of resorptional disturbances. The giant cells are derived from the cells of 
the periosteal connective tissue and the perivascular tissue. 
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In the granulative form of epulis, a process of maturation is to be observed; 
viant cells appear in the immature vascularized granulation tissue and disappear 
ater, being replaced by fibrous cicatricial tissue, after the resorptive process 
has been finished. 

The solid form of epulis has to be considered as a tumor of the resorptive 
connective tissue of the bone and may be termed osteoclastoma. 
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MAXILLARY TUMOR OF RETINAL ANLAGE 


Béia Hapert, M.D., anp ReyNotp Parzer, M.S., M.D. (Sura.), 
OKLAHOMA Ciry, OKLA. 


EREIN is reported a benign neoplasm removed from the maxilla of a 
6-month-old infant and composed of tissue elements of the retina. This 
is believed to be the first such growth ever recorded. 


Report of Case 


A 6-month-old white female child was admitted to the University of Okla- 
homa Hospitals, Oklahoma City, March 1, 1946, with a firm mass protruding 
from the hard palate. The mother, 23 years old, stated that the patient was her 
second child, born after an uneventful pregnaney, at term, with no complica- 
tions of labor or of delivery. At birth the child weighed 8 pounds and pre- 
sented no abnormalities. Development was unimpaired and she was apparently 
perfectly well until December, 1945. At this time, when about 4 months old, she 
fell and struck the upper lip, over which a blue streak appeared. The next day 
the area became swollen to such an extent that the physician incised the lip from 
the inside of the mouth. Bright red unelotted blood was obtained. This re- 
duced the size of the lip temporarily. 

On admission to the hospital the child was well developed, well propor- 
tioned, well nourished, and in apparent good health. The upper lip was blue and 
somewhat swollen and distorted. A nontender, firm mass, about 5 em, in di- 
ameter, protruded into the mouth over the anterior portion of the right maxilla 
distorting the right side of the upper lip. The mass appeared to be attached 
to the bone. The overlying mucosa of the palate and gums was intact. Other 
physical findings and examination of the blood and urinalysis were essentially 
negative. Roentgenographic examination of the face disclosed a soft tissue 
tumor in the right anterior maxillary region with displacement of the teeth (Fig. 
1). The heart was of usual size, shape, and position. The lung fields were clear. 

On March 8, 1946, under endotracheal ether anesthesia, the right external 
carotid artery was ligated. An elliptical incision was then made through the 
mucous membrane of the mouth and periosteum, directly over the mass. The 
soft tissues with the periosteum were elevated. The alveolar process was divided 
medially and laterally to the tumor, after which the tumor shelled out without 
difficulty. The bleeding areas in the bone were controlled with bone wax, the 
roof of the mouth was reconstructed, and the space packed with sulfanilamide 
ointment gauze, the end of which was brought out through the medial end of 

From the Department of Pathology and the Department of Surgery, The School of Medi- 
eine of the University of Oklahoma. 


Presented at the Fourth International Cancer Research Congress, Sept. 2-7, 1947. 
Reprinted from Surgery 22: 837-841, November, 1947. 
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Fig. 1. Fig. 2. 





Fig. 3. 


Fig. 1.—Soft tissue tumor in the right anterior maxillary region with displacement of the 
teeth. ' 
Figs. 2 and 3.—Eight months after removal of the growth, there was no recurrence. The 
two sides of the maxilla are symmetrical and there is practically no deformity of the mouth 
and face. ; 
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the incision just behind the lip. Ophthalmoscopie examination, March 14, 1946, 
disclosed no visual disturbances and no changes in the eye grounds. The patient 
made an uneventful recovery and, with the wound completely healed, she was 
discharged from the hospital on March 27, 1946. When seen again on Nov. 14, 
1946, she was in good health, growing, and gaining weight normally. There was 
no recurrence of the growth. The two sides of the maxilla were symmetrical 
with practically no deformity of the mouth and face (Figs. 2 and 3). 

The specimen consisted of a globular, somewhat lobulated firm mass, 5 by 3 
by 3 em., weighing 25 Gm. Part of the surface, 4 by 3 em., was covered by a 
smooth membrane; the remainder appearéd raw. There were four teeth: two 
incisors, one canine, and one premolar. The cut surfaces were smooth and slate 
black, streaked with gray-white (Fig. 4). The mass was bordered partly by a 
delicate bony plate, 0.1 to 0.3 em. thick, and partly by a connective tissue capsule 
0.2 em. thick. 





Tee Ae ae a boas Ma 


Fig. 4.—The specimen removed is a globular mass, apparently encapsulated, weighing 25 Gm. 
The cut surfaces are smooth and slate black, streaked with gray-white. 
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Microscopic preparations, stained with hematoxylin and eosin, and repre- 
senting many parts of the specimen, disclosed various sized spaces lined with 
cuboidal cells. These contained brown or dark brown granules frequently ob- 
securing the nucleus. In occasional lumina there were coarse infoldings resem- 
bling the ciliary processes of the eve (Fig. 5). In intimate contact with the 
lumina and also elsewhere there were sheets and nests of deeply stained round 
or oval nuclei with practically no cytoplasm and some fibrils (Fig. 6). All 
these cells were within a delicate fibrillar ground substance containing round or 
elongated vesicular nuclei with hardly discernible cytoplasm fading into the 
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Fig. 5. 





Fig. 6. 


Fig. 5.—Various sized spaces lined with cuboidal cells, containing brown or dark brown 
granules, are seen frequently obscuring the nucleus. In occasional lumina there are coarse 
infoldings resembling the ciliary processes of the eye. (125.) 

Fig. 6.—In intimate contact with the lumina, lined by cuboidal cells, and elsewhere, there 
are sheets and nests of deeply stained round or oval nuclei with practically no cytoplasm and 


some fibrils. ( 125.) 
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fibrils. The fibrils in the stroma in places were wavy and delicate, such as are 
usually seen within nerves or in the perineurium. Elsewhere there were col- 
lagenous bundles. In a preparation including the smooth surface, there was a 
broad layer of stratified squamous epithelium with broad spinous and keratinized 
layers. The line between the squamous epithelium and the subjacent connective 
tissue was perfectly straight. In the deeper layers there were strands of epithe- 
lium composed of two rows of cell nuclei. Further inward there was a row of 
columnar cells in palisade arrangement, then cells with stellate processes in 
a light fibrillar ground substance. There were also occasional islands of osseous 
tissue. This zone merged with the connective tissue stroma of the spaces lined 
with cuboidal cells. 


Comment 


The spaces lined by cuboidal cells containing brown granules with their 
patterns of infoldings mimicked the ciliary processes of the eye. The sheets of 
almost naked cell nuelei resembled the nuclear layers of the retina or the cells 
seen in neuroblastomas. These microscopic appearances left no doubt that the 
principal component of the neoplasm was derived from cells of retinal anlage. 
The benign character of the neoplasm was obvious since the tissue elements were 
in orderly relation to one another and no obvious activity of multiplication of the 
cells was seen. Furthermore, the tumor was well encapsulated and did not in- 
vade adjacent structures. The size of the neoplasm, however, suggested that it 
had a growth potentiality similar to that of the individual. Had it not been 
removed, the neoplasm probably would have enlarged progressively with the 
growth of the child. 


Summary 


The clinical history is presented of a 6-month-old white girl who had a 
tumor removed from the maxilla. The neoplasm composed of tissue elements 
of the retina is believed to be the first tumor of retinal anlage ever recorded. 

















FLUOROSCOPIC CONTROL OF PUNCTURING THE GASSERIAN 
GANGLION 


P. Apuer, M.D.,* anp I. GAL, M.D.,** DreBRECEN, HUNGARY 


HE puncture of the Gasserian ganglion through the foramen ovale is per- 

formed for inducing anesthesia of the entire sensory part of the fifth nerve, 
or to inject alcohol in trigeminal neuralgia. Hiartel’s technique, which is gen- 
erally used, is an operative procedure of distinct difficulty. To insert the 
needle the ‘‘oblique way,’’ a thorough knowledge of the anatomy of the bony 
cranial base and of the soft parts covering the viscerocranium is essential, since 
the needle has to pass through a distance of 7 em. from the skin to the foramen 
ovale. Localization of the foramen is facilitated by auxiliary appliances as 
devised by Kirsehner and by Ullik. These, however, aid only to guide the 
needle into the close vicinity of the foramen and do not eliminate the necessity 
of ascertaining whether the needle has been inserted through the foramen ovale 
into Meckel’s space and into the ganglion. The result in the past has been 
judged by the neurological signs obtained from the injection or by a roent- 
genologic determination. 


Neurological Determination.—Puncture of the third branch of the fifth 
nerve and of the ganglion causes sensible excitation (pain) in the area of in- 
nervation of the nerve, especially of the third branch. After injecting a 
chemical agent that interrupts nerve conduction, anesthesia results in the area 
supplied. 


Roentgenologic Determination.—Instead of depending on neurological 
signs, a roentgen exposure in occipitoprosopal projection may be made. The 
neurological determination is simpler, easier, and considerably less time-consum- 
ing. The x-ray exposure under optimal conditions of a department with a well- 
trained assisting staff will, however, take at least ten minutes, and if the needle 
is not found in the foramen, a second exposure has to be made, since the first 
cannot serve as a guide for further puncturing. The second exposure in these 
eases is absolutely necessary. Since x-ray films are difficult to obtain and are 
expensive in Hungary, we thought the fluoroscopic control of the puncture to 
be worth trying. 

In order to get some idea about the possibilities of screen control by means 
of the fluoroseope, experiments were carried out on cadavers in whom the correct 
position of the needle could be verified a posteriori after removing the cranial 
vault and cerebrum. From these preliminary experiments we concluded that 
sereen control should always be performed in two directions, perpendicular to 
each other. 


From the Roentgen Laboratory of the Medical Clinic and from the Stomatological Clinic 
of the University. 

*Assistant Professor of Orthodontics and Head of the Stomatoligical Clinic. 

**Head of the X-ray Department of the Medical Clinic. 


573 








574 P. ADLER AND I. GAL 


The technique of screen control is a very simple one. At first, x-rays are 
directed occipitofrontally while the head of the patient is held in slight ante- 
flection. In this projection the needle, if in correct position, should cross the 
inferior bony orbital margin between its central and medial third. In profile 
(laterolateral projection), the correct advance of the needle is still easier to 
follow. Its tip is seen just anteriorly to the eminentia areuata which is an 
upward convex, x-ray adsorbing formation just in front of the external auditory 
orifice, the porus acusticus externus. By slight movements: of the head around 
a sagittal axis, the tip of the needle can be localized more accurately. 

3y means of fluoroscopic screen control, we are enabled to determine in 
what direction the needle has to be diverted if it is not in proper position. 
Generally it is in a too vertical and too lateral direction. Since the operator 
can see the relation of the needle to the bony cranial structures, he is aided more 
in finding the foramen than by any other means. We make free use of these 
possibilities. After introduction of the needle up to the cranial base, we check 
by sereen control in order to see in what direction we have to divert the needle 
from its actual position. Thus, the blind stabbing on the bony cranial base is 
avoided. The quantity of x-rays used in this technique does in no instance sur- 
pass 30 r., but remains usually at approximately 10 r. 

We perform the operation in the x-ray room where a table is covered with 
sterile linen. The patient is sitting in a chair beside the table. After intro- 
duction of the needle, he goes to the fluoroscopic screen and then returns to 
the table. This performance is repeated sometimes three or four times until 
the needle is properly inserted. 


Summary.—Checking the insertion of the needle into the Gasserian ganglion 
by means of a fluoroscope is recommended. Screening in posteroanterior and 
laterolateral projection is required. Since fluoroscopic screen control can be 
performed without waste of time, the operator may check the passing of the 
needle step by step. 

















RENAL OSTEODYSTROPHY WITH ORAL MANIFESTATIONS 


Report of a Case 


Epwarp CC. THompson, D.D.S., Ursana, IL. 


RARE type of osteodystrophy has been described by several authors, no- 

tably Fuller Albright, H. W. Sulkowitch, E. Bloomberg, F. Drake, B. 
Castleman, and T. B. Mallory. The condition evidently occurs as a result of 
long-continued renal insufficiency. Generalized osteoporosis is the most signifi- 
cant finding. The disease is very similar to renal osteodystrophy or renal 
rickets, which is seen uncommonly in children, and rarely in adults. Amongst 
many thousands of troops examined in the orthopedic clinic of a large Army 
station hospital, one ease of renal osteodystrophy in an adult was discovered. 
Recently I have observed a case in which a diagnosis of renal osteodystrophy 
has been made. The case will be kept under observation and autopsy findings 
described at a later date. 


Case Report 

A Negro woman, 49 years of age, was first seen in the clinie by an internist 
in February, 1944. At that time she was found to have albuminuria and 
anemia with a marked increase in the sedimentation rate (11 mm. in fifteen 
minutes and 54 mm. in forty-five minutes). Further studies revealed blood 
urea 76 mg. and creatinine 7.1 mg. per 100 ¢.c. of blood. Although the blood 
pressure was consistently within normal limits, the retinal arteries showed 
definite sclerosis of a hypertensive type. She was then considered to have 
arteriolar nephrosclerosis. After a few weeks of symptomatic therapy, she 
failed to return until she was seen in the Department of Oral Surgery on Jan. 
18, 1947. She sought attention for soreness and dull diffuse pain about all 
of her teeth, none of which were sore to percussion. There was no particular 
evidence of gingival inflammation. The mucous membrane of the mouth ap- 
peared pale except for small areas of dark pigmentation, such as commonly 
seen in the mouths of Negroes. 

She did not appear particularly ill but complained of chronic fatigue and 
lack of appetite, with severe thirst. She stated that she ‘‘lived on cigarettes 
and water.’’ Full-mouth radiographs were made and these showed extensive 
decalcification of the bone with disappearance of normal trabeculae (Fig. 1). 

Both jaws appeared fibrotic and suggestive of osteitis fibrosa cystica, sans 
cysts. The teeth showed very marked, generalized hypercementosis. She was 
referred to the Department of Internal Medicine for general examination with 
a note to the effect that skeletal radiographs be made and evaluation of para- 
thyroid function be considered. 

From the Department of Oral Surgery, Carle Hospital Clinic, Urbana, IIl. 
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The skeletal x-ray survey revealed a widespread osteoporosis. Laboratory 
investigation showed a persistence of the previously mentioned anemia, with 
hemoglobin of 48 per cent, with 2,640,000 rcd blood cells. Likewise the azo- 
temia was essentially the same as in 1944. Blcod urea was 168 mg. and the 
creatinine was 9.5 mg. per 100 ¢.c. of blood. The serum protein was within 
normal limits (7.55 Gm.). The serum ealeium was slightly elevated, with a 
level of 10.4 mg. The serum phosphorus was rather markedly increased at 6.9 
mg. and the alkaline phosphatase (Bodansky) was also markedly increased at 
20.2 units. Bilateral pyelograms were made by the urologist and it was his 
opinion that the kidneys were chronically atrophic and there was little paren- 
chyma remaining, the urologic diagnosis being chronic bilateral atrophic pyelo- 
nephritis, thus accounting for the azotemia. On the basis of these findings a 
diagnosis of renal osteodystrophy was made. 


Summary 

This case presents the necessary clinical criteria for diagnosis of an appar- 
ently rare syndrome first described by Albright, Drake, and Sulkowitch’ and 
named by them renal osteitis fibrosa cystica. However, Norman’s® term, renal 
osteodystrophy, seems more accurate. The syndrome seems to be the adult 
counterpart of renal rickets in children. Albright, Drake, and Sulkowiteh be- 
lieved that the parathyroid function is disturbed and in their case at necropsy 
all four parathyroid glands were tremendously enlarged and consisted essentially 
of chief cells. The parathyroid hyperplasia was believed to be secondary to 
phosphate retention occasioned by the renal insufficiency. ‘The osteodystrophy 
may be the result of the excess parathyroid hormone, but a more likely explana- 
tion is a lack or decrease of calcium absorption from the intestinal tract with a 
slightly increased resorption of bone due to the acidosis. 

The osteodystrophy of the bones of the face, as characterized by the full- 
mouth x-ray in this ease, is extremely rare. This report may serve to call the 
attention of the dentist to the syndrome. It is also interesting to speculate 
upon the possible relationship of renal insufficiency to hypercementosis of the 
teeth. 








PROCEEDINGS OF THE SECOND ANNUAL MEETING OF THE 
AMERICAN ACADEMY OF ORAL PATHOLOGY,* 
CHICAGO, FEBRUARY 8, 1948 


ComPILED BY HAMILTON B. G. Roprnson, D.D.S., M.S.,** CoLtumMBus, OHIO 


I. Executive Proceedings 


HE Second Annual Meeting of the American Academy of Oral Pathology 

was called to order by Dr. Kurt H. Thoma, President, who presided over the 
morning sessions and who introduced and installed Dr. Lester R. Cahn at the 
afternoon session. Dr. Cahn presided following his induction which preceded 
the scientific program in the afternoon. Appointments to committees were 
reported as follows: 





Committee on Fellowship 
Joseph E. Bernier, Chairman 
Paul E. Boyle 
Robert G. Kesel 
Henry M. Goldman 


Committee on Program 
James R. Blayney, Chairman 
Joseph L. Bernier 
aul C. Kitchin 


Committee on Nomination 
James R. Blayney, Chairman 
Lester R. Cahn 

Committee on Nomenclature 
Paul E. Boyle, Chairman 
Joseph L. Bernier 
H. B. G. Robinson 


Committee on Membership 
Donald A. Kerr, Chairman 
Henry M. Goldman 
Lester R. Cahn 
Sumter S. Arnim 

Program on Publicity 
H. B. G. Robinson, Chairman 
Maynard K. Hine 
Thomas J. Hill 

Committee on Certification 
Kurt H. Thoma, Chairman 
Lester R. Cahn 
H. B. G. Robinson 
Joseph L. Bernier 
Donald A. Kerr 
James R. Blayney 





James E, Ash, Consulting Member 


Carl V. Weller, Consulting Member 
Henry A. Swanson, Consulting Member 


II. Introduction of the President by Dr. Kurt H. Thoma, Retiring President 


“It is my privilege to announce the result of the election of new officers 
of the American Academy of Oral Pathology. The election results are as fol- 
lows: President-Elect, Dr. Paul E. Boyle; First Vice-President, Dr. Lester W. 
Burket ; Second Vice-President, Dr. Henry M. Goldman; Editor, Dr. Hamilton 
B. G. Robinson. Before turning over the presidency to the new President, Dr. 
Cahn, I wish to thank the officers of the Academy for the good work that they have 
done during the year and the help that they have given me. I particularly wish 


*Proceedings of the First Annual Meeting were published in the American Journal of 
Orthodontics and Oral Surgery (Oral Surgery Section) 83: 509-566, 1947. 
**College of Dentistry, Ohio State University. 
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to thank Colonel Bernier who has done most of the work. It gives me great 
pleasure now to introduce to you Dr. Lester Cahn, whom you all know. I hope 
that he will have as much satisfaction from being President of this society as 
I have had.’’ 


III. Remarks of the President, by Dr. Lester R. Cahn 


*‘Thank you, Dr. Thoma. Fellows, members, and guests of the American 
Academy of Oral Pathology, I am greatly honored to be the President of an 
organization such as this and I feel that our Academy must play a great part in 
the progress of scientific dentistry. There is much to be done in the education 
of the undergraduate and graduate. As William Osler said many years ago, 
‘As is our pathology, so is our practice.’ We feel strongly in that direction. 
We feel that no man is capable of performing an operation, of prescribing 
therapeutic agents, or of advising patients unless he understands the basic 
phenomena of the disease process under consideration. Such understanding 
depends entirely upon a knowledge of pathology. Among the laudable fune- 
tions of the American Academy of Oral Pathology are improvement of under- 
graduate teaching, improvement of graduate teaching, and improvement of 
the literature on oral pathology. We want to see that the dentist is upon 
a level intellectually in the basic medical and biological sciences with his 
medical colleague. The only way that we ean do that is by constantly improv- 
ing his training. Again, | want to thank the Fellows and members for 
electing me to this high office and I hope that I can carry on with the same 
ability that Dr. Thoma did last year. Now, on to the scientifie work.’’ 


IV. Abstracts of Papers Presented at the Morning Session 


1. The Role of Oxalates in Rat Dental Caries. Carl A. Schlack, D.D.S., Commander, 
DC, U.S.N., Naval Medical Research Institute, National Naval Medical Center, Bethesda, 
Md. 

One hundred sixty-five weanling, white rat litter mates were divided into five major 
groups. Each of these groups was further divided into three subgroups. Subgroup A in 
each of the major groups acted as controls and in groups, 1, 2, and 3 received a coarse corn 
earies-producing diet. In groups 4 and 5, subgroup A received Purina lab chow and distilled 
drinking water for ten days, after which they were placed on the coarse corn caries-producing 
diet. In group 1, subgroup B received 0.02 per cent, and subgroup C, 0.11 per cent sodium 
oxalate in the caries diet. The caries diet of subgroup B, group 2, contained 0.06 per cent, 
and subgroup C, 0.33 per cent sodium oxalate. Rats of group 3 in subgroup B received 
a earies diet containing 1.6 per cent and in subgroup C, 8.0 per cent dehydrated spinach. Sub- 
groups B and C of groups 4 and 5 received Purina lab chow and distilled drinking water 
containing 0.02 per cent and 0,22 per cent potassium oxalate in group 4; and 0.0002 per 
cent and 0.002 per cent potassium oxalate in group 5, ten days prior to being placed on the 
caries-producing diet. The oxalate drinking water was continued throughout the entire 
experimental period. All groups remained on the caries dietary for 100 days. 

Added dietary oxalates were found to produce no significant effect on caries incidence 
or extent. Although considerable calculus-like deposits occurred within the grooves of the 
experimental rats’ molars, often immediately under the deposit, the occurrence of caries was 
not affected in these susceptible areas. 

No significant difference could be found in the dental caries incidence or extent in the 
five control groups of rodents receiving the same caries-producing dietary, 
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2. The Effect on the Teeth and Supporting Structures in Thyroid Extract Feeding of 
Guinea Pigs. Henry M. Goldman, D.M.D., Oral Pathology Laboratory, Beth Israel Hos- 
pital, Boston, Mass. 

The purpose of this report is to illustrate the effect of thyroid extract feeding on the 
dentition and supporting structures of guinea pigs on a diet fortified with known amounts 
of ascorbic acid. In a previous study, animals were fed thyroid extract in addition to a 
normal animal house diet. In this experiment, changes in dentine formation were evident, as 
well as an active bone resorption. The dentine laid down varied from a striated character 
with a marked decrease of dental tubules to an irregular osteodentine type in which cells were 
seen. Since many of the changes resembled vitamin C deficiency, this second experiment 
was initiated to see what effects the addition of a known large amount of ascorbic acid 
would have on the dentine formation and bone resorption. The changes found were 
identical to those in the first experiment. Changes in the epiphysis of the long bones 
and costochondral junction of the ribs were similar in both experiments; in an analysis of 
the weight loss in the two, like findings were noted. 


3. The Clinical Pathology of Osteitis Fibrosa. Lester R. Cahn, D.D.S., Associate 
Professor of Dental Pathology, Columbia University, New York, N. Y. 

The oral pathologist should be so trained that he can appreciate that the tissues that 
he views under the microscope are only a part of the whole picture of altered physiology. 
The histologic picture must be considered together with clinical signs, roentgenologic exam- 
ination, metabolic studies, and blood chemistry. 

Osteitis fibrosa is an example of this. This condition is the replacement of normal 
marrow by fibrous tissue and is the reaction of bone to rapid decalcification. It is found 
in hyperparathyroidism (osteitis fibrosa cystica generalisata), Paget’s disease (osteitis de- 
formans), Albright’s syndrome (osteitis disseminata, ete), renal failure, fibrous dysplasia, 
neurofibromatosis, and probably in certain infectious lesions of bone. Osteitis fibrosa is 
therefore not a clinical entity but merely a sign like fever, anemia,.and achlorhydria. 

The basis of diagnosis lies in the correlation of all available facts. These facts may 
have to be gleaned from the roentgenogram, from blood chemistry, and from the histologic 
examination. There are times when the lesion is confined to ‘one bone. In such a case the 
blood chemistry studies will most likely show normal values. In such an instance the diag- 
nosis must be presumptive based on the histologic study and the roentgenologic findings. 


4. Myoblastic Myoma. Donald A. Kerr, D.D.S., M.S., Assistant Professor of Oral 
Pathology in School of Dentistry and Assistant Professor of General Pathology, School of 
Medicine, University of Michigan, Ann Arbor, Mich. 

Myoblastic myoma is a tumor entity first described by Abrikossoff in 1926. About 200 
cases have now appeared in the literature under various names. The histogenesis is not well 
understood, as is indicated by the number of terms used to designate this lesion. 

Chemically the tumor occurs in adults of middle life with its highest incidence in the 
oral region. The skin is the second most frequent region. It is a firm nontender growth 
which may increase in size slowly up to 2 em. The tumor is essentially benign, but malignant 
forms have been reported. 

Morphologically it is characterized by large (20-60 «) round to oval cells having a 
finely granular eosinophilic cytoplasm. The granules may be arranged in a fibrillar pattern. 
The cells are separated by delicate connective tissue septa and residual muscle fibers. 

Nine cases are reported and a single case of lipoma arising in vestigial remains of a 
hibernating gland is included because of similarity in appearance and necessity of differential 


diagnosis. 

The dysontogenice theory suggesting that this is a true neoplasm and the theory that the 
lesion represents a process of degeneration in voluntary muscle are the two most often ad- 
vanced for the histogenesis of this lesion. 

The difference between the lesions of the tongue and those of other areas suggests the 
possibility of two separate processes being described under the name myoblastic myoma. 
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5. Some Pathologic Aspects of Cysts of the Jaws. Harold G. Worman, D.D.S., Associate 
Professor of Oral Pathology, University of Minnesota, Minneapolis, Minn. 


Following World War I, much confusion in regard to the pathology of cysts and tumors 
of the jaws was clarified by the classification recommended by the British Dental Association. 

Cysts of the jaws have frequently been classified as neoplasms. This should probably 
not be so because most of these cysts result from inflammation. Irritation of the periodontal 
membrane or stasis in the region of developmental defects are common causes of such in- 
flammation and therefore the death of cells. 

Dead cells autolyze, forming toxic fluid which becomes diluted through osmosis. Cavities 
containing fluid thus formed become lined with Nature’s protective covering of squamous 
epithelium. 

Some of the cysts of the jaws are neoplastic in origin as in the case of ameloblastoma. 
It may be that even these become cystic secondarily as a result of cell death, autolyzation, 
and osmosis as mentioned above. 


6. A New Concept of Pocket Formation. Myron S. Aisenberg, D.D.S., Professor of 
Oral Pathology, University of Maryland, Baltimore, Md. 

Photomicrographs of serial sections of nine teeth were shown, in which it was demon- 
strated that the migration apically of the epithelial attachment is not controlled by cement- 
opathia, but rather that the proliferation actually occurs between the attached fiber bundles 
of the periodontal membrane. In some instances, the proliferating portion of the epithelial 
attachment had progressed so far apically as to become attached to the cementum below the 
inserted alveolar group of periodontal fibers. 


V. Abstracts of Papers Presented at the Afternoon Session 


7. The Effect of a Chemical Carcinogen (20-methylcholanthrene) On the Oral Tissues. 
A Preliminary Report.* Barnet M. Levy, Associate Professor of Oral Pathology, Washing- 
ton University School of Dentistry, St. Louis, Mo. 


This is a preliminary report on experiments still in progress, given in an effort to stimu- 
late further work in the much-neglected field of experimental oral carcinogenesis. 

The experiments are divided into two groups on the basis of method of application of 
the carcinogen. In group 1, 20-methylcholanthrene is painted on the gingival tssues, while 
in group 2 the carcinogen is implanted at the growing end of the lower incisor. 

Group 1.—Sixty mice divided equally among strains A, C, C,H, dba, C57 black, and 
swiss were painted on the labial gingiva for varying periods of time up to sixteen weeks. 
3ross and microscopic study failed to reveal either cancerous or precancerous changes. Eight 
hamsters similarly treated failed to develop cancerous changes. 

Group 2.—Sixty mice, divided as in group 1, as well as five hamsters, were used. 
Methylcholanthrene was implanted at the apex of the lower incisor tooth through a window 
eut in the fundus of the lower jaw. Two general types of reaction were noted after sixteen 
weeks: one, a hyperplasia of squamous epithelium; the other, which appeared in the dba 
mouse, resulted in the formation of a mass of dentine, enamel and cementum, growing together 
in no orderly arrangement. The few animals and the short experimental periods preclude 
the possibility of making conclusions at this time. 


8. Carcinoma of the Lip: Statistical and Morphologic Considerations. Joseph L. 
Bernier, D.D.S., M.S., Lieutenant Colonel, DC, Secretary and Pathologist of the Registry 
of Dental and Oral Pathology and the American Dental Association; Chief of the Dental 
and Oral Pathology Section, Army Institute of Pathology. 


Carcinoma of the lip comprised about one-eighth of the specimens seen,at the Army 
Institute of Pathology during the years 1930 to 1946, From this material, approximately 
900 cases were selected for analysis. At the time of this report, follow-up data of from 
three to thirty-six years had been tabulated. 


*Supported in part by a grant from the National Cancer Institute. 
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The average age at time of occurrence was from 25 to 44 years. This is not in keeping 
with other published reports from the general population. It was felt that the occurrence 
of only one case in Negroes substantiated the belief of the rarity of this lesion in that race. 
In 149 eases, or nearly one-half of the series, the initial clinical manifestation was described 
as a ‘*sore.’’? This is of interest in that men with such lesions were accepted for induction 
in the belief that these lesions were amenable to treatment. 

Although trauma was mentioned in eighty-four cases, it is not likely that this can be 
considered an important etiologic factor. The lesions varied in size from 0.2 to 2.0 em., in- 
dicating that most lip lesions are relatively slow-growing and amenable to treatment if seen 
within the first year. No significant relationship could be found between the Kahn and 
Wassermann examinations and the presence of the tumor. Only 3 per cent of the patients 
in the group had positive serology. 

It was felt that climatic conditions, particularly excessive actinic radiation, were impor- 
tant etiologie factors. On a per capita basis by states, it was found that Texas and Calli- 
fornia contributed the greatest percentage of patients in this group. This data referred 
to home address at time of induction and did not take into account the geographic location of 
the patient during his Army service. 

Using as a convenient point of division the fortieth parallel which runs approximately 
through the center of the United States, it was found that approximately 50 per cent of the 
patients came from states below this parallel, whereas only 25 per cent had a home address 
in the northern tier of states. In the remainder no address was available. Considering the 
annual percentage availability of sunlight in these two sections of the United States, it seemed 
fair to assume that excessive sunlight was of some etiologic significance. 

The greater percentage of the lesions occurred on the lower lip and were equally dis- 
tributed on the right and left sides. In this series, probably because of the high incidence 
of early detection, surgery was the method of choice in treatment, 91 per cent of the patients 
being so treated. On the basis of these data, it was possible to assume that if carcinoma of 
the lip is detected and treated early, a high percentage of favorable results will follow. Fur- 
ther, lip carcinoma is in general a low-grade malignancy, a point of some significance in the 
clinical analysis and selection of treatment. 


9. Fibrous Dysplasia in Alveolar Bone. Irving Glickman, D.D.S., Associate Professor 
of Oral Pathology, Tufts College Dental School, Boston, Mass. 

The clinical, radiographic, and microscopic findings in five patients with cystlike radio- 
lucent areas in the jaws (other thaa cysts of specific odontogenic or developmental origin) 
are presented. The lesions represent localized osseous disturbances in the mandible or maxilla 
which oceur in the absence of radiographically detectable changes in the remainder of the 
skeletal system or alterations in serum calcium, phosphorus, or phosphatase. Lesions which 
‘‘localized osteodystrophy,’’ 
‘*Paget’s disease’’) may appear similar radiographically. The various aspects of mono- 


” 


differ in pathologie nature (‘‘monostotic fibrous dysplasia, 


stotic fibrous dysplasia and their possible relationship to ossifying fibromas are considered. 

The term ‘‘cyst’’ commonly applied to localized areas of radiolucence is frequently in- 
accurate. Such areas may not be cysts at all but may be filled with various combinations of 
bone trabeculae, osteoid, connective tissue, blood derivatives, and giant cells. Diagnostic 
impressions of osseous lesions derived from microscopic examination alone based as they are 
upon static features of bone morphology may be inconclusive because of the possibility that 
comparable microscopic bone pictures may represent similar phases of pathologie conditions 
which differ in nature and eventual outcome. 


10. Etiology and Diagnosis of Actinomycosis. John Ennever, D.D.S., Research As- 
sociate, and Hamilton B. G. Robinson, D.D.S., M.S., Professor of Dentistry, Ohio State 
University, Columbus, Ohio. 


Wolff and Israel, in 1891, established Actinomyces bovis, the causative agent of acti- 
nomycosis, as an aerobic or microaerophilic parasite. Unfortunately, at approximately the 
same time, Bostroem mistakingly identified a contaminating aerobic saprophyte normally 
present in grains as A. bovis. 
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Through the years, numerous studies have confirmed the observation of Wolff and Israel 
and in addition have more or less established the organism as a normal resident of the oral 
flora. However, Bostroem’s erroneous contribution still serves as a source of confusion. 
For this reason, it is suggested that we adhere to the terminology offered by Waksman and 
Henrici in which the causative organisms of actinomycosis is listed as Actinomyces israeli. 
In doing so, we must recognize the heterogenicity of the grouping, and realize that it has 
not been successfully subdivided. 

There are two schools of thought concerned with the etiological mechanisms of acti- 
nomycosis. One, the exogenous, adheres to the tenets of Bostroem. The second, the endog- 
enous, considers that a normally parasitic form acquires pathogenic potentialities. 

The geographic endemicity of actinomycosis is open to question as is its relationship to 
dental extraction. Adequate data for such studies can only be secured if present methods 
of diagnosis are improved by adopting the measures afforded by recent investigation. The 
lesions of actinomycosis vary in their clinical appearance, and ‘‘sulfur granules’’ are of 
questionable diagnostic importance. Bacteriologiec and pathologic methods have been des- 
cribed for positive diagnosis of actinomycosis, 

11. Epithelial Tumors Associated With Developmental Cysts of the Maxilla. Report 
of Three Cases. Edward C. Stafne, D.D.S., Section on Dental Surgery, Mayo Clinic, 
Rochester, Minn. 

Cahn and Churchill have reported mural and papillary growths arising from the lining 
epithelium of dentigerous cysts. Three cases in which the entire lumen of the cyst had become 
filled with epithelial tissue are reported in my paper. Two of these growths occurred in den- 
tigerous cysts and one occurred in what appeared to be a globulomaxillary cyst. The ages 
of the patients ranged from 14 to 16 years. 

The cellular content of the cysts resembled adenomatous tissue, showing many struc- 
tures in the form of acini, and occasionally small cysts. The acinar spaces were lined with 
tall columnar epithelial cells with basal nuclei, and in some of them a pink-staining, clearly 
defined ring about the acinar spaces was seen. The nature of the substance of these rings 
was not determined although the thought was entertained that the rings might be evidence 
of an attempt to form an enamel matrix. Staining made for mucin, calcium, and keratin 
gave negative results. In staining for keratin, the result probably was not conclusive since 
the tissues had been fixed in formalin. 

The roentgenologic findings were of interest in that they suggested conditions other 
than those found. Radiopaque objects seen in the central portion of the two dentigerous 
cysts which one would ordinarily presume to be calcified dental structures proved to be cal- 
careous deposits in the stroma. 

12. Applied Pathology in Oral Surgery. Carl W. Waldron, M.D., D.D.S., Professor of 
Oral Pathology, and Charles A. Waldron, D.D.S., University of Minnesota, Minneapolis, 
Minn. 

The authors stress the marked lack of effective teaching of the basic science courses 
in the dental curriculum from the standpoint of their application to dentistry. More par- 
ticularly is there a lamentable absence of active correlation of oral and dental pathology 
with the clinical practice of the senior college years. Ample demonstration material de- 
picting the pathology of oral and periodontal lesions and the injurious effects upon the sup- 
porting structures resulting from improper restorative dentistry of all types should be on dis- 
play in the clinic. Where possible, teachers in oral pathology should serve in the clinic and 
teachers in clinical dentistry should become well-informed in the pathology of their respective 
fields. There should be a closer tie-up between the divisions of oral surgery and oral patholo- 
gy, and applied oral surgical pathology should be an important part of the oral surgery 
clinies and teaching. This lack of a proper concept in the undergraduate program is re- 
flected in the lack of understanding of fundamental oral pathology on the part of most oral 
surgeons. Oral pathologists can render valuable service by organizing seminars, clinico- 
pathologic conferences, and study groups for oral surgeons, and can thereby improve the 
standards of oral surgical care. In any formal or informal graduate training program 
in oral surgery, the oral pathologist should be the key man. 
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Professional News Items 


Annual Meeting of the Academy of Cleft Palate Prosthesis at the 
New York University College of Dentistry 


The Sixth Annual Meeting of the Academy of Cleft Palate Prosthesis 
was held Monday and Tuesday, April 5 and 6, at the New York University 
College of Dentistry to hear reports from members on the progress which has 
heen made in the rehabilitation of sufferers of congenital cleft palate. Attending 
were dental surgeons, psychiatrists, pediatricians, speech correctionists, public 
health directors, and dentists from New York, New Jersey, Pennsylvania, 
llorida, Illinois, and Canada. 

Dr. S. Bernard Wortis, Professor of Psychiatry at New York University 
College of Medicine, opened the first day’s session speaking on ‘‘The Problem of 
Psychiatry in Handling the Cleft Palate Patient.’’ Describing five different 
types of patients with orofacial defects and the effects of these on their behavior 
patterns, Dr. Wortis stated that social attitudes, late corrective measures, and 
family embarrassment resulting from the child’s defect at birth are reasons for 
a patient’s emotional maladjustments and failure to take advantage of available 
rehabilitation. 

Speaking on ‘‘ Feeding Difficulties Encountered in Cleft Palate Patients,’’ 
Dr. Harry Bakwin, Professor of Pediatries at New York University College of 
Medicine, pointed out the importance of teaching the parent the advantages 
of breast feeding, of flexible feeding schedules, of caring for the baby at home 
rather than in the hospital and of letting the baby help decide when to change 
to solid foods. Dr. Bakwin declared that cleft palate babies should never be given 
vitamin D supplements in oil form as such a child is susceptible to aspiration 
disorders, lung trouble, and pneumonia. Cod-liver oil aspiration is deadly to 
such a baby, Dr. Bakwin stated. 

Dr. John D. Daly, Associate Professor of Otorhinolaryngology, spoke on 
the ‘‘Ear and Throat Deformities Usually Associated With Cleft Palates,’’ de- 
scribing the relations between ear, nose, and throat defects and cleft palate causa- 
tions. 

‘‘Speech Correction in Cleft Palate Cases’’ was discussed by Dr. James 
Sonnett Greene, Medical Director of the National Hospital for Speech Disorders, 
New York City. Dr. Greene said that the child should be operated upon for this 
defect but that every person with the malformation needs speech correction help. 
Whether the patient has been operated upon or is using a mechanical means to 
correct the handicap, Dr. Greene asserted that consistent speech correction aimed 
at the patient learning to control the air used to form sounds is always helpful. 

Making a plea for better standards in material, techniques, and qualifica- 
tions for those who treat such patients, Dr. Greene said that there are only a 
few dental surgeons in the country who specialize deeply enough in this work. 

Dean Walter H. Wright of the New York University College of Dentistry 
held an afternoon session at the college giving a demonstration of cleft palate im- 
pressions for dental obturators. With the aid of assistants and patients, Dr. 
Wright showed the members the newest improvements in the work of correcting 
cleft palate disorders by mechanical means. His talk brought the audience up to 
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date on current methods and techniques used at the College of Dentistry and 
compared the results with older, less useful obturator types. 

At an evening meeting, the Academy members heard Dr. Eva Landsberg, 
Chief, Division of Physically Handicapped Children, Department of Health, 
New York City, describe the work being done to help these children adjust to 
normal life. Dr. Landsberg stressed the attitude that workers in this field 
must not add to the handicap of the child but should fit the child into what 
will be, for it, a handicapped world. 

The second day of the annual meeting presented an operation upon a smaii 
child with cleft palate by Dr. Phillip D. Allen, Associate Clinical Professor of 
Surgery and the staff of New York University College of Medicine. The after- 
noon session was devoted to table clinics on speech correction appliances con- 
dueted by Dr. Nathaniel Olinger of Bloomfield, New Jersey, and other members 
and guests of the Academy. 

The Academy of Cleft Palate Prosthesis was formed in 1943 in Pennsylvania 
to provide an opportunity to meet and discuss the many problems related to 
cleft palate rehabilitation. Members in this field come from all parts of the 
country. 

The program of the Academy had been largely confined to Pennsylvania 
during its formative period, although the Cleft Palate Clinie at the New York 
University College of Dentistry is now in its second vear, having been started by 
Dr. Wright (formerly of the University of Pittsburgh) shortly after his appoint- 
ment as Dean of the College. 


Scholarship in Oral Pathology 


The New York Institute of Clinical Oral Pathology has established an 
annual scholarship of $1,000 for research in clinical oral pathology. Those 
interested will please communicate with the Executive Secretary, G. Roistacher, 
101 East 79th Street, New York 21, New York. 


Medical and Surgical Supplies Desperately Needed in War-Devastated Areas 


Continued aid in the form of medical and surgical supplies from America is needed to 
prevent widespread suffering and death among the peoples of war-devastated areas throught 
out the world. The undersigned earnestly request all members of our profession to help us 
provide such aid through the Medical and Surgical Relief Committee, Ine. 

During the past seven years, with little publicity and modest financial support, this 
Committee has provided more than a million dollars’ worth of desperately needed medical, 
surgical, and dental supplies and publications to stricken areas overseas. These materials are 
sent to hospitals, physicians, and dispensaries giving free medical care to the needy. 

Our colleagues in Europe and the East are still faced with an appalling lack of basic 
medical equipment. Some have not even seen a medical journal or textbook printed since 
1939, and are woefully uninformed of many of the latest medical advances. 

We are able to do a great deal to alleviate this situation through the Medical and 
Surgical Relief Committee which receives, sorts, reconditions, and ships material ranging 
from physicians’ samples to used instruments, in response to authenticated appeals from 


overseas, 
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The items most consistently requested and most vitally needed are: , 
Adhesive tape Liver and iron capsules 
Ampoules—all types Microscopes 
Anestheties (local, general) Penicillin (crystal, ointment, tablets) 
Antisepties Quinine—tablets, capsules 
Aspirin Rubber sheeting and tubing 
Aspirin combinations Santonin and combinations 
Autoclaves Scientific apparatus 
( bottles Sedatives 
| cereals Standard medications for various 
Baby : clothes conditions 
| foods Sterilizers 
nipples Streptomycin j 
Cod-liver oil Sulfas—tablets and liquids 
Cotton—gauze (all forms) Surgeons’ gloves H 
Dietary supplements Surgeons’ needles 
Germicides Surgical instruments 
Hospital ware Thermometers (fever—F. or C.) 
Hot water bottles and syringes Vitamins—all types and strengths for 
Hypo needles and syringes children and adults 
and the most pressing need of all is for recent medical, surgical, and dental textbooks 
and journals, 
Please forward any such supplies which you and your hospital can donate to this great 
need to: j 
The Medical and Surgical Relief Committee, Inc., ' 
Room 328, 420 Lexington Avenue, 
New York 17, N. Y. 
We urge you to lend your support to this vital work: 


THE MEDICAL ADVISORY COUNCIL TO THE 
MEDICAL AND SURGICAL RELIEF COMMITTEE, INC. 
Allen O. Whipple, M.D., Chairman 
Arthur W. Allen, M.D., Boston, Mass. 
H. C. Bazett, M.D., Philadelphia, Pa. 
Henry W. Cave, M.D., New York, N. Y. 
Warren H. Cole, M.D., Chicago, Tl. 
Loyal Davis, M.D., Chicago, Il. 
John M. T. Finney, Jr., M.D., Baltimore, Md. 
W. Edward Gallie, M.D., Toronto, Ontario, Canada. 
John H. Gibbon, Jr., M.D., Philadelphia, Pa. 
Howard K. Gray, M.D., Rochester, Minn. 
John Kemper, M.D., Ann Arbor, Mich. 
Charles C. Lund, M.D., Boston, Mass. 
Roy D. McClure, M.D., Detroit, Mich. 
Howard Naffziger, M.D., San Francisco, Calif. 
Alton Ochsner, M.D., New Orleans, La. 
I. 8S. Ravdin, M.D., Philadelphia, Pa. 
Carnes Weeks, M.D., New York, N. Y. 


All India Dental Association* 


The Dentists’ Act—1948 was passed by the Parliament of the Union of India on 
I ; 


Feb. 26, 1948, which brings India in line with other countries of the British Commonwealth 


*Affiliated to the American and British Dental Associations Head Office, 13 Curzon Road, 
New Delhi. 
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by having a Dental Act. This is an Act by the Central Government and will have jurisdiction 
over all the Provinces and States of India. The Act provides for the immediate establishment 
of registers: (1) for dentists; (2) for dental hygienists; (3) for dental mechanics. 


1, The dentists’ register is divided into two parts, i.e., A and B. Part A consists of 
those persons who are qualified from recognized dental schools in India and abroad according 
to the schedule attached to the Act, and B for those who are not qualified but can prove that 
they have been in practice in dentistry for the last five years. These persons will be entitled 
to sit for an examination within a period of five years to qualify to come on part A of the 
register. After the first registration, register B will cease to exist and no person other than 
qualified dental surgeons will thereafter be entitled to register or practice in the Dominion. 

2. Only Indian citizens can register for practice in the Union until and unless a scheme 
of reciprocity has been established between foreign countries and the Dental Council of India. 
The scheme of reciprocity insists that qualified Indian Dental Surgeons shall be allowed to 
register and practice in that foreign country before nationals of the same country are allowed 
to register and practice in India, under conditions not more onerous than those imposed on the 
nationals of that State or country to enter and practice the profession of dentistry in India. 

3. Henceforth, no unregistered person shall be allowed to use the titles of Dental Sur- 
geon, Dental Practitioner, Surgeon Dentist, etc., nor will be admitted to practice in the Union. 
The penalty for the same is a fine and imprisonment. Companies will not be allowed to engage 
in the practice of dentistry in India unless the majority of the directors are dental surgeons. 

4. The All India Dental Association is responsible for drafting this Act, and the Central 
Government at every stage sought the advice and help of the All India Dental Association. 
We are indeed proud today that after such a long period of unregistered practice India 
comes up in line with and at par with foreign countries, where dentistry is considered an 
important feature of public health. This Legislation was long overdue and the All India 
Dental Association feels very happy that at last this has come into force. 

N. N. Berry, D.D.S., F.1.C.D., 
Honorary General Secretary. 


Journées Dentaires de Paris 
The Organization Committee of the Journées Dentaires de Paris, at their meeting of 
March 16, 1948, appointed the following members: 

Honorary President, Dr. L. Frison, Director of the Odontotechnical School of Paris 

President, M. René Sudaka 

First Vice-President, M. Pascal Dubois, President of the Association of Groupement 
Odontotechnique de Paris 

Second Vice-President, M. Max Filderman, President of the Sociéte Odontologique 
de France 

Secretary General, M. Robert Dupont 

Assistant Secretary General, M. Louis Aubert 

Treasurer, M. J. M. Blaisot 

Assistant Treasurer, M. Ibos 


Members of the Committee: 


Messrs: A. Boucher Dr. Gérard Maubel 
P. Fouques Pelletier-Dutemple 
E. Fourquet Dr. Marcel Rachet 
P. Froment R. Rolland 
J. Lang M. Vaboia 
A. Marmasse J. ZZaoui 


We want to remind our colleagues that the XXII Journées Dentaires de Paris will take 
place at the School of Odontotechnique of Paris, 5, rue Garanciére, Paris, from Nov. 24 to 28, 


1948, 
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Original Articles 


THE ANNUAL MEETING OF THE NEW ENGLAND SOCIETY 
OF ORAL SURGEONS \ 


ComPILep By Kurt H. THoma, D.M.D.,* Boston, Mass. 


HE annual meeting of the New England Society of Oral Surgeons was held 

at the Harvard Club of Boston, May 2, 1948. The scientific part of the 
meeting, held in the afternoon, consisted of a symposium on surgery of the floor 
of the mouth. It was followed by a dinner and business meeting with election 
of officers. The retiring president, Dr. Frank W. Rounds, presided and intro- 
duced the newly elected officers. These are: 


President : Dr. Edward J. Durling 
29 Commonwealth Avenue 
Boston, Massachusetts 


Vice-President: Dr. Thomas G. Little 
44 Vernon Street 
Springfield, Massachusetts 


Secretary : Dr. Walter C. Guralnick 
114 Bay State Road 
Boston, Massachusetts 


Treasurer : Dr. Joseph S. White 
73 Deering Street 
Portland, Maine 


Editor: Dr. Kurt H. Thoma 
1180 Beacon Street 
Brookline 46, Massachusetts 


Summaries of the papers read follow. 


Surgical Anatomy of the Floor of the Mouth. Dr. Benjamin Spector, Pro- 
fessor of Anatomy, Tufts College Medical and Dental Schools. 


Dr. Spector stated that the oral cavity is an integral part of the central 
nervous system, the mediastinum, the neck, the respiratory and digestive systems. 
In discussing the relationship with the central nervous system, he pointed out 
that the centers of the cerebral cortex are important in the perception of and 
reaction to pain. Pain from the fifth nerve often is associated with neurological 
signs in other parts of the body which are reflexes, occurring because of the 
connections of the nucleus of the fifth nerve with the cerebral cortex, the thala- 


*Editor of New England Society of Oral Surgeons. 
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mus, and the brain stem through its descending root. In the somesthetic area 
of the cerebral cortex, definite localizable pain originates; the involvement of 
the thalamus produces the diffuse pain while disturbances of the descending 
root of the fifth nerve produce sensations of pain and temperature. 

The floor of the fourth ventricle, which contains the nuclei of the cranial 
nerves, furnishes an opportunity for impulses to involve other nerves, especially 
the tenth, the ninth, the sixth, seventh, and eighth. This explains reflexes such 
as nausea and vomiting, pains in other nerves, and tie of the facial nerve. 

Dr. Spector also gave a very excellent description of the embryonic develop- 
ment of a thyroglossal cyst. In its migration from the place where the anlage 
is found, permanently marked in the adult by the foramen caecum at the back 
of the tongue, the thyroid epithelial outgrowth crosses the floor of the mouth 
and passes down anterior to the hyoid bone, sometimes through or behind it 
to the second tracheal ring. Remnants of tissue may be found along the path 
which later may form an aberrant tumor, and from the duct a cyst may form 
which is always located in the median line. 

The fascial spaces are important in cases of infection from the jaws or 
teeth. Dr. Spector described the submental, the submaxillary, the masticatory, 
the parapharyngeal, and the parotid spaces. He pointed out that the mastica- 
tory space on the inside of the mandible is the pterygomandibular space and 
that in a recent British article a submasseterie space was described which gets 
involved by infections in the retromolar triangle as is frequently the case from 
pericoronal infection of a partly erupted third molar tooth. He showed by 
demonstrations on several wet specimens the relationship of the carotid sheath 
to the adjacent spaces, the involvement of which may result in thrombosis of 
the jugular vein. He also mentioned that the facial veins have no valves and 
that, therefore, infections, in case of septicemia, may travel to the cavernous 
sinus along the angular and ophthalmie veins or directly to the interna] jugular 
vein via the common facial vein. Signs are deep orbital pain and propiosis of 
the eve. Another path is along the extensive pterygoid venous plexus and the 
foramen ovale to the cavernous sinus. The paper and demonstrations were 
extremely interesting and instructive. 


The Present Status of Cancer of the Floor of the Mouth. Ernest M. Daland, 

Surgeon of the Pondville Hospital. 

A recent review of 240 cases at the Pondville’ Hospital, the Huntington 
Memorial Hospital, and the Massachusetts General Hospital revealed that 63 
per cent of the cancers of the floor of the mouth involved the lymph nodes. 
Early diagnosis, he stated, is still the most important factor in saving patients 
affected. This means education not only of the public, but also of the general 
practitioners of medicine, and dentists who generally see these patients first. 
Carcinoma in the floor of the mouth affects first the oral mucosa, then the 
muscles beneath where the lesion becomes fixed, and finally it extends to the 
submaxillary salivary gland and involves the lymph nodes on one side or both. 

The treatment of the primary lesion depends on its size and location. Small 
unilateral lesions may be excised, or may be destroyed by electrosurgical desic- 
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cation. If. located in the midline, both ducts of the submaxillary glands are 
involved, and frequently excision is followed by a descending infection. Dr. 
Daland thinks, therefore, that treatment by irradiation is superior to excision 
if in the anterior portion. If the lesion extends to the mandible, he favors 
electrocoagulation, since with it the bone may be coagulated instead of excised 
as strongly recommended by the Memorial Hospital in New York. Dr, Daland 
feels that sequestration of the inner cortex which follows cauterization causes 
less disturbance to the patient than the loss of a complete segment, Interstitial 
radium is no better than x-ray irradiation. It causes considerable slough, and 
sometimes cellulitis results on both sides of the neck. Therefore, its use is not 
recommended. 

If the lymph nodes and salivary glands are involved, a neck dissection is 
advised. Irradiation of the nodes is not as efficient as excision. Neck dissection 
as a prophylactic measure is advised even when the nodes are not palpable. 
In unilateral involvement the nodes may be removed at the time the primary 
lesion is operated upon, the dissection being carried from the neck into the 
mouth. If the patient is treated by irradiation, the neck dissection should be 
undertaken ten days or two weeks after the acute symptoms have subsided. 
In some cases a supraomohyoid dissection is sufficient, while in others a complete 
neck dissection is indicated. 

Dr. Daland lays great importance on the extraction of the teeth before 
x-ray treatment is started. In cases involving the floor of the mouth, all lower 
teeth should be removed to prevent irradiation necrosis which is frequently 
associated with cellulitis and slow sequestration. 


Infections of the Floor of the Mouth. Dr. LeRoy M.S. Miner, Formerly Dean 
and Professor of Clinical Oral Surgery, Harvard Dental School. 


Dr. Miner stated that primary infection of the floor of the mouth is not 
common because of the high resistance of the tissues. Injuries such as are made 
by dental procedures, lingual injections, or foreign bodies contained in food 
rarely produce serious results. Even in fractures of the mandible or gunshot 
wounds, acute infection is very rare. Secondary involvement is due to peri- 
apical and periodontal infections, osteomyelitis, acute salivary infection, and 
malignancies. 

Specific infections may occur. These may be secondary to pulmonary tuber- 
culosis, and have been seen to occur twenty-five years later by Dr. Miner. 
Syphilitie lesions, he stated, should be recognized before any other procedures 
are undertaken, in order to protect the surgeon and his assistants. He also 
mentioned a recent case of diphtheria with pseudomembrane and presence of 
Klebs-Loffler bacilli that occurred in this region. 

For treatment of infections of the floor of the mouth, such as acute cellulitis, 
submaxillary and submental abscesses and Ludwig’s angina, Dr. Miner recom- 
mends prompt and effective drainage. Good surgery should be combined with 
the use of penicillin or chemotherapy. He stated that the antibiotics should 
be looked upon as supplements and not as substitutes for surgical treatment. 
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He felt that in serious infection, supportive treatment is of great importance ; 
hed rest, high calorie diet with a high vitamin content, especially ascorbic acid, 
should be preseribed. The patient should be given. 200 to 500 mg. ascorbic 
acid per day. .The maintenance of the fluid balance requires at times the ad- 
ministration of glucose and saline intravenously. Elimination should not be 
forgotten. Enemas may be indicated and in many eases sedation is needed. 
In chronic eases of cellulitis which resist other forms of treatment, roentgeno- 
therapy may be beneficial. 


Lesions of the Oral Cavity With Special Emphasis on the Floor of the Mouth. 
Dr. Francis P. McCarthy, Professor of Stomatology, Tufts College Medical 
and Dental Schools. 


He stated the well-known fact that the mouth is subject to all diseases that 
affect the rest of the body. He pointed out that in recent years stomatitis due 
to the use of the sulfonamides or penicillin has become quite prevalent, patients 
getting sensitized by the use of troches or lozenges or salves. Dr. McCarthy 
showed a large collection of slides in color. Among these were interesting cases 
of leueoplakia, lichen planus, erythema multiforme, pemphigus, pellagra, tuber- 
culosis, stomatitis nicotina, atrophy of the tongue in pernicious anemia, and 
syphilis. 








A METHOD OF CORRECTING THE RETRUDING CHIN 


Monroe K. Rucu, M.D.,* Los ANGELES, CALIF., AND 
VincENT E. Crorut, Masor, DC, Unirep States Army,** PASADENA, CALIF. 


HE connection in the popular mind between a retruding chin and moral or 

mental weakness makes such a feature a social and business handicap to its 
possessor. Therefore, the plastic surgeon is often called upon to accomplish 
the correction of this deformity. 

If retrusion of the chin is simulated by moderate malocclusion, orthodontic 
treatment may sufficiently correct the facial contour. In more severe forms, 
with truly crippling malocclusion, bilateral osteotomy and advancement of the 
mandible by any one of several techniques is the procedure of choice. Tweed' 
has recently endeavored to establish certain criteria separating these two groups 
for the purpose of planning and prognosis. A third group of cases present re- 
ceeding chins with a fairly well-balanced occlusion, a lack of sufficient bony 
structure accounting for the poor contour. 

Trauma or disease, by affecting the growth centers or by actual destruc- 
tion of bone, may produce cases which fall into either of the last two groups. 
In all three groups mentioned, the subcutaneous implantation of some suitable 
material may be necessary to develop proper size and shape of the chin. The 
approach for such implantation, by incisions along the lower border of the 
mandible, is standardized and entirely satisfactory. The choice of material, 
however, has been the subject of considerable debate. Nearly all the substances 
ordinarily implanted subeutaneously have been mentioned and used by various 
workers.” * The list includes cartilage, both autogenous and preserved, bone, 
derma, ivory, metals, fat, fascia, celluloid, the acrylics, and, in at least one 
instance, dental modeling compound. Preserved cartilage undoubtedly leads 
the list, because of its ready availability and ease of handling. 

We have used or observed cases where others have used most of the mate- 
rials mentioned, with the exception of ivory and the metals, and one criticism 
seems to apply to all—after a period of several months or years the foreign 
body becomes loose and bobs around in a manner that is most disconcerting, both 
to the patient and to the observer. Even firm suture of the material to the 
periosteum or through holes in the mandible does not seem to obviate the 
tendency to wobble, or to move off to one side. Bone which would unite to 
the mandible offered itself as a logical choice. Procuring and shaping a single 
piece of bone for correction of the larger defects was somewhat of a problem. 


Received for publication April 12, 1948. 
Calle *Former Chief of Plastic Surgery Service, McCornack General Hospital, Pasadena 2, 
alif. 
— **Chief of Maxillo-Facial Surgery Section, McCornack General Hospital, Pasadena 2, 
alif. 
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Fig. 1 X-ray view before bone graft. Note major loss of bone in region of symphysis. 





FDRM RAY 








Fig. 2.—After bone graft to mandible. Asymmetry and retrusion of the chin are marked. 
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The rather obvious conclusion was to use finely divided cancellous bone, which 
could be readily obtained and shaped, and which, by union to the mandible, 
could be depended upon to remain in place. 

Our experience with iliac bone in the treatment of war wounds of the face 
has been increasingly satisfactory. Among many others, Mowlem* has long 
advocated its use and has pointed out that the survival of cancellous bone is 
dependent not on continuity with other bone but only on an adequate vascular 
supply of the bed in which it is implanted. This is of considerable importance 
when bone is used in reconstruction of facial defects, as the area of basal bone 
exposed is frequently small in comparison with the volume of the graft. 

Macomber’ found iliac bone very satisfactory in a large series of cases. 
The orthopedic surgeons, among them Abbott et al.,° have commented on the 
remarkable resistance of cancellous bone to infection, and several authors have 
emphasized the ease of obtaining relatively large quantities of cancellous iliac 
bone, with no resulting deformity, by turning over the iliae crest trapdoor 
fashion and restoring it to its normal position after the necessary material has 
been obtained by curettement. 

Most major reconstructions of the face are necessarily done in stages, and 
it is most distressing to have the work of many months lost at the final stage 
by injudicious use of poor material. Latent infection is usually present in 
such cases in which communications with the mouth, sinuses, or orbit have ex- 
isted at one time or another. Preserved cartilage in particular has proved ex- 
ceedingly vulnerable in the presence of such potential infection. In our ex- 
perience cancellous bone has been quite satisfactory in this regard. 

In the case which follows, the deformity was due to inability to restore the 
full contour of the mandible at the time of a primary bone grafting procedure. 
It was of great importance to select an implantation material as resistant as 
possible to infection. In connection with the case report, the technical details 
of our use of divided cancellous iliac bone will be presented. 


Case Report 

A white sergeant, aged 21, was admitted to the hospital Aug. 4, 1946, ap- 
proximately three weeks after injury due to the accidental explosion of a land 
mine. His most serious injuries were loss of the right eye and a large segment 
of the mandible, including most of the symphysis and part of the left body. 
The mandibular arch was already badly collapsed. Upon admission to our 
service, this was restored to as nearly a normal position as possible with cast 
splints and a reverse scissors apparatus. In March, 1947, an iliae bone graft 
was done to restore continuity of the mandible, with a satisfactory result. In 
July, 1947, minor revision of the scars of the chin was accomplished. How- 
ever, the patient still presented retrusion and asymmetry of the chin. He was 
markedly depressed because of this, and to complete his rehabilitation it was 
felt that correction was necessary. 


Technique.—A moulage was prepared by the Medical Art Section, and on 
this a satisfactory chin was built up in clay. From this model an acrylie chin 
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Fig. 3.—A, Acrylic cap used immediately postoperatively to retain molding of cancellous bone 
graft. B, Final lower denture. j 
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Fig. 4.—Final views. 
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cap was prepared to serve the dual purpose of a pressure dressing and to help 
mold and maintain the shape of the divided bone which was to be used as im- 
plantation material. 

On Oct. 24, 1947, operation was carried out under intratracheal anes- 
thesia. An appropriate pocket was developed from a submental incision. The 
estimated amount of bone necessary was obtained for us from the ilium by a 
member of the Orthopedic Section. A window was made in the outer table and 
the cancellous bone curetted out. This was packed into the pocket. Routine 
closure in layers was accomplished, and the acrylic cap applied over a thin 
intervening layer of gauze. A modified Barton bandage gave ample immobil- 
ity. It is of interest to note that the use of fibrin foam facilitated hemostasis 
in the chin and in the iliae area, in both of which regions bleeding is profuse 
and difficult to control. The patient made an uneventful recovery. He wore 
the acrylic splint for three weeks postoperatively, at which time the implant 
was exceedingly firm. A satisfactory partial denture was made for him, and 
he was discharged in February, 1948. 


Summary and Conclusions 
1. Divided iliac cancellous bone is advocated as the material of choice for 
the correction of certain types of retruding chin. 
2. The technique of its use and an illustrative case are presented. 


We would like to give due credit to M/Sgt. Antonio M. Cortizas of the Medical Art 
Section, who prepared the moulage and modeled the new chin for this case. 
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THE PREVENTION OF DRY SOCKETS IN THE EXTRACTION 
OF TEETH 


H. L. Harane, D.D.S., NEw ORLEANS, La. 


LL postoperative painful sockets can be prevented if a few preoperative 
A diagnostic factors are considered and if the proper manipulation of tis- 
sue is carried out in the removal of all teeth. This statement is verified by 
thousands of extractions which were made without promotion of a single ‘‘dry 
socket.’’ The technique which was followed for prevention of these painful 
postoperative sockets is carefully outlined in detail in this article. 

The removal of teeth is a surgical procedure. The history of all patients to 
receive oral surgery should be carefully taken, and they should be subjected to 
clinical and x-ray examination of the dental arches and their contents. This 
examination should inelude the following: (1) chief complaint, (2) present ill- 
ness, (3) past history, (4) physical condition, (5) clinical examination, (6) 
coagulation and bleeding time, and (7) x-rays. 

With this information the operator is able to correlate his physical and 
clinical findings. The surrounding hard structures should be examined with 
a light and mirror, paying particular attention to the altered tone and hygiene 
of the oral tissues as compared to the normal. The necessary x-rays should 
be made, and while these are being developed the operator should recheck the 
above findings and put them down in order of their importance. 

After a careful review of the x-rays and the oral conditions, the operator 
should inform the patient of his findings and give him a diagnosis. He should 
explain to the patient the amount of surgery which should be performed. An 
appointment is made for a return visit, at which time the surgery will be car- 
ried out. 

However, if the previously mentioned findings indicate that there should 
be further examination, the patient is referred to his physician for a complete 
physical check-up and any necessary blood chemistry or laboratory work. The 
operator combines the physician’s report and laboratory results with his own 
clinical findings and is able to give a prognosis on the amount of surgery 
necessary. 

Any degree of oral surgery may terminate in a ‘‘dry socket’’ if the previ- 
ously mentioned findings reveal anemia, diabetes, jaundice, liver, kidney or 
heart damage. 

Let us consider the mechanisms as they occur in a patient with anemia, 
terminating in a postoperative painful socket. The tooth socket is 90 per cent 

Received for publication April 15, 1948. 
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bone with a small amount of tissue around the orifice for blood supply. This 
aids to combat infection and to retain the clot in the bony crypt. In the re- 
moval of a simple tooth there is always a certain amount of hemorrhage from 
the socket. Under normal conditions the bleeding will stop and a clot will 
form, organize, and healing will take place. The white cells will protect the 
surrounding tissue from bacterial invasion as recovery is made. However, if 
the bleeding time is prolonged due to a deficiency of the factors in clot forma- 
tion, the persistent bleeding will prevent complete clot organization. Upon 
expulsion of the amount of clot present the patient has a bony crypt devoid 
of protection. The exposed bone is a gateway for invasion of bacteria, and 
denuded nerve endings will send pain impulses continuously to the central nerv- 
ous system. Thus we have a postoperative socket which is very painful to the 
patient. 
Blood Dyscrasias Promoting Bleeding 

The number of patients presenting with blood disorder in routine dental 
treatments is found to be high (approximately 48 per cent), the anemias being 
most in evidence. 

A review of the types of blood dyscrasias reveals the reasons for post- 
operative bleeding, which leads to faulty clot retention and painful sockets. 


1. Macrocytic Anemias.—a. Macrocytic anemias due to a faulty diet. 
These are found in pellagra and tropical sprue, in which the diet is deficient 
particularly in proteins and other accessory food elements. 

b. Cases in which both the diet and the gastric juices are adequate, but 
in which there is impaired absorption. 

e. Cases of liver damage and cirrhosis in which anemia develops, probably 
due to lack of proper storage of the antianemie principle. 

Differential diagnosis is not of importance in this discussion, nor will treat- 
ment be considered here. Diagnosis of macrocytic anemia, however, is of great- 
est interest to us. If a patient to receive oral surgery is found to be anemic, 
he should receive treatment for anemia before oral surgery is performed, as 
such anemias may directly affect the postoperative recovery. 

Anemie patients reveal a more or less normal clotting time, but the bleeding 
time is prolonged. The red cells are large and irregularly shaped, revealing a 
perfect picture of anisocytosis and poikilocytosis, with an almost normal or 
slightly lowered white count. The hemoglobin level is low and the bleeding 
time almost directly proportioned to it. 


2. Microcytic Hypochromic Anemia.—The microcytic hypochromic ane- 
mias display low levels of hemoglobin and iron in the red blood count. With 
the restoration of iron to the body a normal bleeding time is established. 


3. Thrombocytopenic Purpura.—The patient who has purpura offers 
quite a problem as a bleeder, either pre- or postoperatively. The patient usually 
seeks a dental consultation and it is found that there is a general slow oozing 
type of hemorrhage which no treatment or local application will stop. Con- 
trol by transfusion is advocated. 
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4. Agranulocytosis.—In agranulocytosis there is, in addition to the dan- 
ver of hemorrhage the danger of the absence of the normal protecting mecha- 
nism against infections from microorganisms that are normal inhabitants of the 
mucous membranes. 


5. Vitamin C Level.—aA deficiency in vitamin C level will terminate in 
a slow bleeding from the mucous membrane, especially in any surgically 
treated area. 

Patients presenting with such positive findings should be placed on treat- 
ments for their condition. Only when these positive findings have been con- 
trolled may surgery be carried out without fear of postoperative pain. 

The reason for bleeding in cases of pernicious or macrocytic anemia is the 
failure of the few blood cells left to maintain sufficient prothrombin to promote 
stoppage of hemorrhage through the proper clot formation and contraction. 

A schematie diagram of blood clotting phenomenon follows. Intersection 
of a line indicates that inhibition will take place when that substance is present. 
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Application of Anesthesia 

The administration of nerve block anesthesia should be carried out under 
aseptic conditions. The operator should master each technique for local anes- 
thesia. The site for injection should be sterilized by use of a bacteriostatic 
agent before entering with the needle. Needles for the administration of anes- 
thesia should be selected as to length and size, as each technique demands. The 
needles should be sharp and free of barbs. Injection of anesthesia should never 
be made through inflamed or congested tissue. Injection of superfluous 
amounts of procaine should be avoided as it adds congestion and edema to the 
surrounding tissues, prolonging the return of normal function. This in turn 
interferes with clot formation and protection against bacterial invasion. 


Armamentarium Essential for Correct Extraction 
2) 


Essential armamentarium is as follows: (1) suction apparatus, (2 
trained assistant, (3) sharp curved scalpel, (4) periosteal elevators, (5) 
forceps, (6) rongeurs, (7) chisels, (8) curettes, (9) tissue scissors, (10) su- 
tures, (11) bacterial agents, and (12) irrigating syringe. 








604 H. L. HARANG 


Preparation of Tooth 


The clinical examination of the tooth or teeth to be removed will usually 
reveal such findings as: calculus around the neck of the tooth; inflamed perio- 
dontal tissue; exposed root canals; jacket crowns; cemented gold shell crowns; 
fixed bridges; overhanging amalgam; and inlays. With some of these findings 
the tooth may be in a state of disintegration. Complicating factors should be 
removed before forceps are applied. In the presence of heavy caleulus and 
overhanging amalgams, it is advisable to scale the teeth before removing them. 
This is advisable for several reasons: (1) to adapt the forceps better, and (2) 
to prevent small pieces of calculus or amalgam from falling into the sockets. 

The teeth are now prepared for removal and the operator plans his ap- 
proach. <A close survey of the x-rays may reveal hypercementosis curved 
roots, heavy buccal bone, thin buccal bone, decayed crowns, and points of re- 
sistance in removal. The operative field is prepared for surgery by applica- 
tion of a bacteriostatic agent. 





Fig. 1. Fig. 2 


Fiz. 1.—Anesthesia should be carefully administered. 
Fiz. 2.—All calculus should be removed before application of forceps. 


Tissue Manipulation 

Before the operator decides to apply foreeps to remove the tooth, he care- 
fully dissects with a sharp scalpel the mucoperiosteum from around the neck 
of the tooth, down to the alveolar process. This is done to prevent trauma 
and laceration of the mucoperiosteum upon removal of the tooth. If the tooth 
demands surgical removal, the operator should approach the case with this in 
mind. The points of resistance should be eliminated by sharp dissection with 
bone chisels. The mucoperiosteum should be elevated to give adequate expo- 
sure and allow sufficient relaxation of the mucoperiosteum, while it is being 
retracted from the operative field. A widely dissected and carefully retracted 
mucoperiosteum is less traumatized than one which is left in the operative 
field and is impinged upon by application of elevators, forceps, and manual 
force. 
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Atraumatic Removal of Tooth 

The removal of teeth should never require application of forces greater 
than the resistance of the surrounding bony structures. If upon application 
of sufficient amount of force to remove a tooth it does not respond, the opera- 
tor should not hesitate in pursuing a surgical course. This avoids the use of 
trauma of the burnishing type and allows a normal healing of the bone. The 
removed tooth is placed in.a specimen basin and saved for any future examina- 
tion, and the socket is inspected carefully for any missing parts. 





Fig. 3. Fig. 4. 


Fig. 3.—Sharp dissection of tissues produces less postoperative trauma. 
Fig. 4.—Careful retraction of mucoperiosteum and adequate exposure of operative field 
permit surgical procedures without trauma to the surrounding tissues. 








Fig. 5.—The adaptation of forceps about the crown of the tooth should be made possible with- 
out impingement upon the soft tissues. 


Postextraction Débridement 
The reconstruction after extraction is more important than the actual re- 
moval of the tooth. Here the operator lays the foundation for perfect healing. 
The first responsibility of the operator is to remove all infected or eystic tis- 
sue found in the bony socket. Infected tissue may be removed by curettage, 
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dissection with forceps and scalpel, or sometimes suction. Small amounts of in- 
fected tissue left in the socket or on its edge may lead to invasion of bacteria 
and subsequent loss of the blood clot with a postoperative painful socket. The 
osseous structure is carefully examined for loose spicules which are removed. 
The alveolar process is reduced, if necessary, by application of rongeurs and 
bone chisels. The fastidious removal of bone that has been fractured and the 
sharp cutting and removal. of rough splinters give a clean-cut, untraumatized 
bone and allow normal healing. The small pieces of bone which are cut free 
must be removed with the suction tip or irrigation with saline. The operator 
carefully passes a curette under the raised periosteum to dislodge any small 
pieces of bone that may be left. 








Fig. 6.—The application of rongeur forceps to the thin, fractured alveolar processes will 
permit healing without pain. 

Fig. 7.—The properly treated socket with mucoperiosteum replaced, trimmed, and held 
with sutures will hasten the healing time. 


The wound is now flushed with normal saline and carefully examined with 
sufficient light and exposure to reveal the operative field. Any bone bleeders 
revealed should be plugged with an amalgam burnisher. The mucoperiosteum 
is trimmed with tissue scissors to maintain correct approximation. 
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Isolation of Surgical Field 

After completion of surgical manipulation of soft and hard structures, 
the operative field is isolated from the oral cavity by sterile sponges or cotton 
balls. The field is irrigated with a bacteriostatic agent, which is allowed to 
remain in the wound a few seconds before removal by suction. The operator 
may or may not insert any of his favorite sulfonamides or antibiotics; after 
this applieation is made the tissue is replaced and sutured with a sharp cutting 
needle. The suture is used only to approximate the tissues, not for the purpose 
of strangulation. The field is left isolated for several minutes for coagulation 
and organization of the blood fibrin. The operator may take this time for 
writing treatment or postoperative instructions. 

Next the gauze is removed from the mouth and the wound is treated with 
iodoglyeerol. If there is a proper coagulated blood mass in the socket, the 
patient is dismissed with instructions for postoperative care. This should in- 
clude an anodyne. Acetylsalicylic acid should not be administered as it may 
counteract the action of prothrombin, thus prolonging bleeding. 


Summary 

It has been proved that all postoperative painful sockets can be prevented 
by the operator’s application of a planned approach for each simple extraction 
of a tooth. This plan includes: (1) history and clinical examination, including 
x-rays of every tooth to be removed; (2) diagnosis and treatment, before the 
removal of teeth of any patient who may possess blood dyscrasia which may 
prolong bleeding and coagulation time postoperatively ; (3) scaling and prepara- 
tion of teeth before applying forceps; (4) use of minimum foree to remove 
teeth from their bony erypt; (5) when applying surgical procedures, there 
should be sharp dissection with sufficient exposure to prevent traumatic retrac- 
tion of tissues; (6) débridement after removal (the removal of all sharp 
spicules of bone); (7) replacement of tissues with sutures; (8) the use of a 
bacteriostatic agent; (9) dismissal of patient when organization of a clot has 
begun to take place; and (10) at least one appointment is given the patient 
for postoperative treatment. 


MAISON BLANCHE BUILDING. 








PROTEOLYTIC ENZYME TREATMENT FOR THE NECROTIC 
ALVEOLAR SOCKET (DRY SOCKET) 


Puiuip 8. Fario, D.D.S., M.D.S., Maywoop, IL. 


N°? ONE ean deseribe the pain and discomfort which are experienced in the 
common affliction known as necrotic or dry socket unless he has been a 
victim. To be sure, many nostrums and pain-alleviating substances have been 
offered, but in spite of them the usual ten days to two weeks of discomfort and 
pain persist. 

To review briefly the etiology of dry socket, the following causes are pre- 
sented : 


1. An inadequate or poor blood clot formation following the extraction of 
a tooth. 

2. The loss of the blood clot. 

3. Undue traumatization of the alveolus. 

4. The misuse of gauze sponges such as prolonged or excessive sponging 
during a difficult extraction. 

5. Prolonged vasomotor constriction from the adrenalin in the anesthetic 
solution. 

6. Some kinds of anesthetics. 

7. An untreated blood dyserasia. 

8. A reduction in one of the blood clotting agents in the blood stream 
(calcium, prothrombin, vitamin k). 


The histopathologic picture of sections taken from a necrotic alveolar 
socket is much the same as in any necrotic bone: cellular infiltration of phago- 
cytes, inflammatory cells, giant cells, bacteria, and dead bone. The dead bone 
may become detached in the form of a sequestrum, or it may be absorbed wholly 
by the action of the giant cells if it is in microscopic quantities. 

It is known that for the establishment of an infection, bacteria must have 
a nidus, or something to feed on, or to anchor themselves upon. The nidus may 
be further likened to a culture media. The usual length of time for the casting 
off of the sequestrum is a period of ten to fourteen days. During this time the 
patient is usually in constant pain. It has been the author’s contention that the 
sooner this sequestrum is removed, the shorter the duration of pain. The process 
of healing is thereby enhanced. 

With this hypothesis in mind the literature was reviewed to find something 
that would accomplish the purpose of removing the sequestrum without surgical 
interference. For some time men who were treating carcinomas were confronted 
with the problem of getting rid of the foul necrotic tissue that accompanies this 
disease without damage to the normal underlying tissues. A proteolytic enzyme 
was obtained that did the job of digesting away these objectional sequelae of 
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carcinoma. The proteolytic enzyme is not a new one, but has been used a number 
of years, in combination with other substances, to aid digestion. It has been used 
successfully wherein faulty digestion was encountered in the alimentary canal. 
The substance used is called a proteolytic enzyme. This enzyme is a digestive 
ferment or proteolytic medium. 

Cases of necrotic or dry socket were selected as they occurred, the duration 
of the affliction being in progress from one day to a week. An effort was made 
to aequire these cases in all the different stages of pain and progress of necrosis 
as was possible in order to study the effects of the enzyme in all the phases of the 
progress of the affliction. 

In 50 per cent of the cases selected, no anodyne or pain obtundent was 
used. In the remaining 50 per cent Pontocaine was incorporated with the en- 
zyme conveyed to the socket, to relieve pain as the irritating nidus was being 
digested. It was encouraging to note that pain was lessened as digestion pro- 
gressed. The use of Benzocaine or Pontocaine helped to relieve pain at once, 
before the onset of digestion. 


Mode of Usage.—The proteolytic enzyme was first used as a dry powder, 
dusted into the alveolar socket. It was found that its action was limited be- 
cause of the dilution afforded by the saliva. The powder was then incorporated 
onto petroleum jelly gauze, and dilution was found to be minimized greatly. 

The ideal combination was found when the enzyme powder was dusted onto 
a piece of one-fourth-inch layer of gauze strip, and inserted gently, layer upon 
layer, into the ailing alveolar socket. A paste form of the enzyme was also made 
wherein the powder was incorporated into petroleum jelly together with Benzo- 
caine dissolved into an essential oil of cloves, oil of wintergreen, or Cassia. The 
resultant ointment was then spread upon one-fourth-inch plain or iodoform 
gauze strip, and thus used to pack into the alveolar socket, and it also proved 
to be highly satisfactory. In all cases, saline irrigating solution was the prime 
requisite to cleanse the alveolar socket in order to remove debris and food which 
might have collected. 

In all eases treated the patients reported upon their return that pain and 
discomfort were greatly alleviated. It was also encouraging to note the appear- 
ance of young, fresh granulating tissue in most cases as early as twenty-four to 
thirty-six hours following treatment. No more than two treatments were 
required in the majority of cases to alleviate pain and encourage the formation 
of granulation tissue. The duration of the treatments in the alveolar socket 
ranged from twenty-four to thirty-six hours. 

The enzyme powder in itself is nontoxic and nonirritating to healthy and 
normal tissue. Overdose applied locally was nonexistent, and no ill effects 
of any sort were noted. Therefore, much can be done with this drug in the local 
treatment of dead tissue. The only disagreeable quality of the drug may lie in 
the usage for treatment in those individuals who may be allergic to the enzyme. 

Since the foregoing work was completed, the author has discovered a vehicle 
which not only is highly satisfactory to convey the proteolytic enzyme, but also 
acts as a preservative. 
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It is a well-known fact that enzymes in contact with body fluids are very 
unstable. 

The substance used as a preservative agent and vehicle is called Carbo-wax 
1500. It is a very stable water-dispersible wax that is manufactured by the 
National Carbide and Carbon Company. 

The desirable qualities of Carbo-wax 1500 are as follows: 


1. The Carbo-wax envelops the microscopic particles of the enzyme in such 
a manner that they are released for activation as the substance dissolves or 
disperses in the body fluids. 

2. Microscopic layers of the proteolytic enzyme are used slowly, thereby 
making the process more economical. 

3. The proteolytic enzyme mixture will keep well preserved indefinitely in 
its container. 

4. Carbo-wax 1500 being a polyglycol helps in its own way to give somewhat 
of an antiseptic action. 


Owing to the large scope of the probable usage of this form of treatment, 
later publications will be made dealing with many more uses of the proteolytic 
method of treatment. 


Case Histories (Experimental) 


Case 1—Mrs. E. P. Lower left second molar tooth was extracted on March 
16, 1945. The patient returned March 23, complaining of severe pain in the 
extraction socket. The treatment mixture* was applied on gauze strip after 
the socket was cleansed with a saline irrigating solution. There was no doubt 
that the patient was suffering from a dry socket (necrotic socket). The patient 
returned March 26, the dressing was removed, and the socket did not contain 
any necrotic tissue; instead, many small nodules of young healthy granulation 
tissue were noted. The treatment was repeated and at this time Benzocaine 
was added to the dressing to control the pain. On March 28, the dressing was 
removed and the socket was not painful. There was no evidence of any necrotic 
material, and the socket was beginning to fill in with healthy granulation tissue. 


Case 2.—Mrs. P. H. P. On April 6, 1945, the patient came into our clinic 
with a complaint of severe pain. The pain came from her right mandibular 
second molar socket. The tooth had been extracted twenty-four hours pre- 
viously. Upon examination, the typical picture of dry socket (necrotice socket) 
was noted, that is, a foul-smelling socket containing necrotic tissue and devoid 
of any blood clot. The socket was irrigated with a saline irrigating solution 
and the treatment mixture was inserted into the socket on a gauze strip. On 
April 9, 1945, the patient returned and was free from any pain. The treat- 
ment was repeated and the patient was told to return in two days. On April 
11, the patient returned, the dressing was removed, she had no pain, and the 
socket was partly filled with healthy granulation tissue. No necrosis was noted 
and the patient was discharged. 


*“Treatment mixture” refers to the proteolytic enzyme combination treatment. 
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Case 3.—Mr. R. E. H. On May 28, 1945, the patient was referred to our of- 
fice for relief of a painful extraction wound. The patient, a traveling salesman, 
said that he had a difficult extraction one week ago and that he had been in 
pain ever since. Upon examination a typical picture of a dry socket was noted in 
the mandibular left second molar position. The socket was irrigated with a mild 
irrigating solution, and gauze dressing saturated with the treatment mixture was 
inserted. .The patient was told to return the following day. When he returned 
the next day he had ng pain whatsoever and further noted that the pain had 
left him within one hour after treatment. The socket appeared clean and the 
treatment was repeated. The patient returned May 31, 1945. He did not com- 
plain of pain, and the typical granulation tissue.growth was in-progress. The 
patient was discharged. 

Case 4.—Mrs. I. G. On July 18, 1945, the patient came in complaining of 
severe pain in the lower left mandibular first molar socket. A foul-smelling, 
typical neerotie socket was observed. The socket was irrigated with a mild 
saline solution and treatment mixture was inserted as in the previous cases. The 
patient was told to return July 19, 1945. Upon her return she said that the 
pain was relieved immediately after she received the treatment. The dressing 
was removed, the socket was irrigated, no necrosis was noted, many nodules of 
granulation tissue were apparent, and the patient did not wish any further 
treatment. 

Case 5.—R. S. The patient presented herself July 26, 1945, with symptoms 
of necrotic or dry socket. Upon examination, the typical foul-smelling necrotic 
socket was noted. The usual irrigating and mixture insertion was accom- 
plished and the patient was told to return within twenty-four hours. The 
dressing was removed and treatment repeated; the patient was told to return in 
thirty-six hours. After thirty-six hours the patient came in and refused further 
treatment because the socket did not pain her any more. Much granulation 
tissue was noted and the patient was discharged. 

Case 6.—Mrs. V. L. On Aug. 20, 1945, an upper right cuspid was extracted 
from this patient in our clinic. Three days later the patient returned complain- 
ing of severe pain on her face in the area of the extracted tooth. Upon examina- 
tion there was no question that the patient was suffering from a dry socket 
(neerotie socket). The socket was irrigated, the usual treatment mixture was in- 
serted, and the patient was told to return within twenty-four hours. The patient 
returned—the socket appeared clean and healthy, granulation tissue was noted, 
the treatment was repeated, and three days later the patient, free from all pain, 
returned and was discharged. 


Case 7.—Mrs. L. R. On July 26, 1945, the patient said she had a tooth 
extracted and had pain since July 20. Upon examination, her mandibular first 
molar socket gave the typical appearance of a dry socket. The socket was ir- 
rigated and the usual treatment mixture was inserted. The patient was told 
to return in twenty-four hours. The patient returned, no necrotic tisue was 
noted, and she said she was quite comfortable and free from pain. Treatment 
was repeated and she returned in three days, at which time she was discharged. 
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Case 8.— Mrs. H. G. On Feb. 4,.1946, the upper right maxillary first and 
second molars were extracted. Besides profuse bleeding at time of extraction, 
no other abnormalities were noted. On Feb. 12, 1946, the patient returned com- 
plaining of severe pain from the extraction wounds that had kept her awake for 
several nights. Upon examination, the usual picture of dry socket was noted. 
Sockets were irrigated, and the usual treatment mixture was inserted. The 
patient was told to return in three days. Upon her return the dressing was 
removed, the socket irrigated, the treatment repeated (the patient said that she 
felt much better), and the patient was told to return in three days. Three days 
later she returned and said that she felt no pain, and did not wish further treat- 
ment. She was discharged. 


Fig. 1. Fig. 2. 





Fig. 3. Fig. 4. 


Fig. 1—Case 6. Severe necrotic socket (upper maxillary cuspid). Acute necrotic or 
dry socket. Note inflammation of mucosa about the ailing socket. The exposed bone is dead 
but not ready to exfoliate. 

Fig. 2.—Case 6. Twenty-four hours following treatment. Inflammation subsiding ; exposed 
bone does not show any signs of digestion. 

Fig. 3.—Case 6. Thirty-six hours following second treatment. Necrotic substance is di- 
gested away and a good portion of the dead exposed bone is also being digested. Note the 
freshness of the appearance of the socket, such as fresh bleeding and the appearance of the 
beginning of granulation tissue. 

Fig. 4.—Case 6. Forty-eight hours following third treatment. The socket is actually 
beginning to heal. The dead bone is all digested away. (Large portions sequestrated and 
lifted away without force.) Granulation tissue increasing in amount. 


Case 9.—Mr. E. B. On Feb. 28, 1946, an upper left second molar was ex- 
tracted. Four days later the patient returned complaining that he had severe 
pain from the extraction that had kept him awake. Upon examination the usual 
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picture of dry socket was noted. The socket was irrigated and the usual treat- 
ment mixture was inserted. On March 5, 1946, the patient returned and said 
that he had obtained complete relief from pain immediately after treatment. 
The dressing was removed, the treatment repeated, and the patient told to‘ re- 
turn in three days. On March 8, 1946, the patient was seen again, the dressing 
removed, and he was still comfortable. The socket had considerable granulation 
tissue and it was deemed unnecessary to continue treatment. The patient was 
discharged. On March 25 he was seen again and the extraction wound was 
healed completely. 


Case 10.—Mrs. E. F. This patient was referred by a physician after she 
had gone to him for relief of an extremely painful socket following an extrac- 
tion. She was seen Feb. 19, 1946, and the usual picture of dry socket was evi- 
dent, the socket being of the maxillary right first molar. Irrigation was ac- 
complished and the treatment mixture was inserted. The patient returned on 
February 21, the socket appeared clean, and she said she had no pain. Some 
granulation tissue nodules were noted. The treatment was repeated. On Feb. 
23, 1946, the patient returned, dressing was removed, and it was noted that a 
sequestrum of considerable size was present. It was thought best to remove the 
sequestrum and to repeat the treatment mixture for at least another twenty- 
four hours. On February 25 the dressing was removed, and upon questioning 
the patient she said that she had no more pain, that she considered herself well, 
and did not wish any further treatment. She was discharged. 

The preceding ease histories represent a cross section of many cases of dry or 
necrotie socket that have been treated by the author with the proteolytic enzyme 
method. The author has one hundred eases of similar nature in his files and 
thought that the publication of one hundred cases would be very boring. <A 
publication of ten eases is thought to be sufficient to demonstrate the efficacy 
of the proteolytic enzyme treatment of dry socket. 

Conclusions 

It may be concluded from the foregoing case histories that the use of a 
proteolytic enzyme with a vehicle suitable for introduction into a neerotie or 
dry socket in the oral cavity is beneficial in the following ways: 

1. Duration of healing is shortened and the process of healing is encouraged 
and benefited. 

2. Duration of pain is minimized. 

3. Foul, dead debris and bone that cause halitosis are eliminated. 

4. Necrotie or dry socket can be treated in a successful manner. 


This investigation was supported in part by the aid given by the Chicago Pharmacal 
Company, and part of the materials used were also supplied by that firm. 
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CANCER OF THE ORAL CAVITY 
GrorGE S. SHarp, M.D.,* PasaDENA, CALIF. 


RAL cancer occurs in a wide variety of forms of varying degrees of malig- 

naney, and if the practicing dentist has a thorough knowledge of tumor 
pathology he may save a patient from developing oral cancer, or by his early 
recognition of it a cancer cure may be possible. Unfortunately, many oral 
cancers come to the dentist late, either with a large primary growth or with 
metastases to the neck, and a grave responsibility is assumed by the, initial 
surgeon. The biopsy procedure does not spread cancer, and great harm is done 
by delaying this initial step. Treatment, then, becomes twofold: (1) the 
immediate destruction of the primary growth; and (2) radical surgery or radia- 
tion therapy for the metastases. To cure such a ease, the joint efforts of the 
dentist and cancer therapist are required. 

In the different parts of the oral cavity, cancer proves similar in several 
respects. For this reason it seems advisable to combine the description of 
etiology, precancerous lesions, and differential diagnosis for all forms of oral 
cancer; clinical appearance, histopathology, treatment, and prognosis, however, 
differ so widely that they are dealt with separately for: 


(a) tongue 

(b) floor of the mouth 
(ec) mucosa of the cheeks 
(d) gingivae 

(e) hard and soft palate 


Early recognition of cancerous lesions determines in a high percentage of 
cases whether therapy will be successful and the patient will survive. For this 
reason, it is necessary to investigate closely whenever a patient complains of a 
‘‘vague feeling of something’’ in his mouth (Figs. 1 and 2). Benign tumors, 
may they seem ever so insignificant, are abnormal, and may be in the process 
of changing toward malignaney under the influence of irritation. 

The possible presence of cancer should be suspected in all such instances, 
and a tissue specimen should immediately be removed for microscopic examina- 
tion. The excision of a sample of the growth for biopsy neither contributes to 
the surface spread of oral cancer nor increases the incidence of metastases. The 
cost of the pathologic examination should never prove a deterrent: in case of 
needy patients, most pathologists will perform the biopsy without charge, upon 
the request of the oral surgeon. 

Assisted by the Grant of the William Randolph Hearst Fund for Neoplastic Diseases. 

*Assistant Professor of Surgery, University of Southern California Medical School; As- 


sistant Professor of Pathology, University of Southern California Dental School; Attending 
Surgeon, Tumor Clinic, Collis P. and Howard Huntington Hospital, Pasadena. 
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Etiology.—Among the etiological factors responsible for oral cancer, the 
most frequent are chronic irritation and inflammation. They may be brought 
on through oral sepsis, various dental factors, and excessive use of tobacco. The 
etiological factors inelude: periodontal disease, advanced dental caries, injury 
due to jagged, broken, worn, or rough teeth, and ill-fitting dentures (Fig. 2). 


Fig. 1. 





Fig. 2. 


Fiz. 1.—Minute cancer. On the left border of the tongue a nodule 2.0 mm. in diameter is 
present with slight depression around the indurated base. The only symptom was a vague feel- 
ing of something on the tongue. Microscopically the lesion appeared to be a squamous cancer 
grade 2. 

Fig. 2.—Early cancer. On the left border of the tongue a triangular-shaped, slightly 
elevated, nonulcerated but indurated growth, measuring 7.0 mm. in diameter, is seen. The 
surface is smooth, but glistening, and early invasion is evident. This cancerous growth is due 
to primary injury from a sharp, jagged first molor tooth. ° 


Oral cancer seems, furthermore, to be related to a group of constitutional 
diseases, as, for instance, avitaminosis (especially vitamin B deficiency), hypo- 
chromie anemia, and syphilis. The finding of syphilis should never be mis- 
interpreted as disproving the simultaneous presence of cancer in the oral cavity. 


on 








616 GEORGE S. SHARP 


It may well be that oral cancer never develops from any single one of these 
etiological factors, but rather from an interplay of a number of conditions, or 
from a specific constitutional susceptibility as, for example, a hypersensitivity 
to sunshine or forms of local irritation. 

Precancerous Lesions.—The use of the term ‘‘precancerous’’ implies only 
the possibility but not the inevitability of malignant degeneration. In certain 
abnormal states, the oral mucosa is more likely to undergo cancerous change. It 
has to be assumed that the mucous membrane which upon extraneous stimulation 
produces leucoplakia, keratosis, or, immediately, cancer, may be inherently ab- 
normal in its tissue reactions. Therefore, the designation ‘‘precancerous’’ 
should rather be applied to such an abnormal type of mucous membrane than to 
the states resulting from its anomalous tissue reaction, of which leucoplakia is 
the most frequent form. Inflammation or leucoplakia, single or combined, were 
encountered in the mucous membranes of about 50 per cent of all patients with 
oral cancer. 
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stage and precancerous. 

Leucoplakia is most commonly encountered on tongue and gingivae, and 
in later stages usually becomes more diffuse and may cover the hard and soft 
palates. The etiological factors responsible for leucoplakia are identical with 
those of cancer itself, enumerated previously. Clinically, leuacoplakia appears in 
the early stages as a nonpalpable, faintly translucent, white discoloration ; later 
on, localized or diffuse papillary plaques of irregular outline develop, opaque 
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white in color, and of fine, granulous texture (Fig. 3). In the late stage, which 
oceurs only in certain cases, the epithelium piles up, forming a more or less 
cireumseribed, thick, white covering of the organ involved (Fig. 4). In this 
phase, characterized by induration, the mucous membrane becomes thick and 
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Fig. 4.—Papilloma on advanced leucoplakia. The dorsum of the tongue is covered 
by white, thickened plaques of leucoplakia with inflammatory areas. On the left side is a large 
papilloma covered by leucoplakia. Microscopic study of this lesion still showed no evidence 
of cancer but obviously a precancerous lesion which should be removed promptly. 








: Fig. 5.—Simple papilloma covered by leucoplakia. On the left border of the tongue an in- 
durated papilloma with a broad, firm base is present. Microscopically, this excised papilloma 
showed an active precancerous epithelium but no definite evidence of cancer. 

stiff, and fissures, papillomas, and ulcers are encountered, which must be con- 
sidered malignant until proved otherwise by biopsy. Furthermore, papillomas, 
fibromas, lipomas, and even small mucous eysts may become covered by leuco- 
plakia (Fig. 5). 
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Differential Diagnosis.—Definite distinction between cancer and benign 
lesions is possible only on the basis of microscopic examination. A specimen, 
several millimeters in diameter, should immediately be removed from the edge 





Fig. 6.—Adenoma of the tongue. A dome-shaped, smooth tumor is present on the left 
posterior border of the tongue. The consistency is firm but not indurated, and it is not fixed 
to the tissues beneath. Microscopically it is a benign glandular tumor which through irritation 
may develop cancerous changes. 








Fig. 7.—Early superficial cancer. On the undersurface of the right border of the tongue 
a granular-like lesion is present 1.5 by 1.0 cm. in diameter which is partly surrounded by 
leucoplakia. The lesion is indurated and the posterior part is ulcerated. The margin is definite 
and is adherent to the tissues beneath. 





of the growth by means of a scalpel, biting forceps, or curved specimen forceps 
in such a manner that the tissue will not be crushed. In the preliminary clinical 
distinction between benign and malignant lesions, the dentist may find the follow- 
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ing rule of some help in arriving at a tentative conclusion: In the face of an 
extended history, the condition is more likely to be benign ; whenever the lesion 
is of recent origin, the presence of malignancy should be assumed. 

The absence of induration hints at the benign character of the lesion ; malig- 
nant tumors, on the other hand, are as a rule indurated (Fig. 6). Ulceration 
is rare in benign tumors, while it is usually present in cancerous lesions. A 
tumor presenting a papillary or polypoid appearance is probably benign, and 
only in rare exceptions malignant (Fig. 7). Whenever the margin of the tumor 
is encapsulated, the lesion is more likely to be benign; an indurated, pearly, and 
rolled margin, on the other hand, indicates a malignant growth. Benign lesions 
are as a rule freely movable, while cancerous lesions are fixed to the adjacent 
tissue. The absence of metastases to the regional lymph nodes suggests that the 
tumor may be benign; any metastatic involvement proves the presence of car- 
cinoma. Every thickening on a broad base, all small ulcers, and even a loose 
tooth which cannot be traced to periodontal disease must be regarded as an 
indication of cancer until proved otherwise by biopsy. 


Cancer of the Tongue 


Clinical Characteristics —Cancer of the tongue affects men more often 
than women (eanecer, 80 per cent). It is more frequent along the lateral 
borders (nearly 50 per cent) and on the dorsum (about 30 per cent) than 
on the tip (10 per cent) or base of the tongue (10 per cent). Lingual 
carcinoma usually starts as a minute area of overgrowth, noticeable upon digital 
palpation. As a rule, invasion of the submucosa and the muscularis takes place 
early and produces an indurated nodule on and just beneath the surface. Routine 
examination of the oral cavity should always include digital palpation; every 
thickening, plaque, or uleer, be it ever so small, should be considered as 
potentially cancerous, and should be removed immediately for diagnosis and 
therapy. : 

The superficial overgrowth characteristic of epidermoid carcinoma appears 
in one of three different forms: papillary, nodular, or ulcerous. A papillary 
growth suggests an carly stage of the lesion. The tumor is villuslike or ulcerated. 
The lesion may persist in the papillary form for months, and only moderate 
infiltration may take place (Fig. 8). Nodular tumors, suggesting an early stage, 
are common on surfaces least subjected to irritation. Nodular lesions are 
elevated, sometimes even dome-shaped. The mucosa is smooth and has a pearly 
appearance. Invasion of submucosa and muscularis oceurs early (Fig. 9). 

Superficial ulcers, either of primary origin or secondary to papillary or 
nodular growth, appear in 80 per cent of all instances, and are highly aggressive. 
Primary ulcers start as small ‘‘sore spots’’ producing only a faint sensation of 
pain. Induration must be considered as pathognomonic. Uleerous growths 
in their later stages present the appearance of a crater with indurated and rolled 
edges, characteristic of actively invading neoplastic tissue. Regional tenderness 
is invariably encountered (Fig. 10). In far-advanced cases, the sensation of 
pain is referred to ear and temporal regions. Carcinomatous ulcers may at any 
time become secondarily infected, leading to infiltration, excavation, and metas- 
tases. 
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Induration of cervical lymph nodes is always due to the presence of can- 
cerous tissue, and indicates the existence of a primary malignant growth, almost 
invariably within the oral mucosa. The primary lesion is often overlooked, as it 
may appear like a minute, harmless-looking ulceration near the frenum, along 
the undersurface of the borders, or at the base of the tongue. 


Fig. 8. 





Fig. 9. 


Fig. 8.—Superficial papillary cancer arising on leucoplakia. Along the right border of 
the tongue a papillary ulceration, 2.5 by 1.5 cm. in diameter, is encountered. The ulcer is 
indurated and of irregular shape. The margin is rough and completely surrounded by 
leucoplakia. Cervical nodes were not palpable and have not developed subsequently. 

Fig. 9.—Early invas ve cancer. In the midline of the dorsum of the tongue posteriorly a 
depressed lesion is evident without ulceration. The edges are rolled and deeply indurated to 
form a mass at least 3.0 by 3.0 by 3.0 cm. Microscopically the growth was a squamous cancer 
grade 2, and cervical nodes developed subsequent to the interstitial radium therapy of the pri- 
mary growth which required a radical neck dissection. 


























CANCER OF ORAL CAVITY 621 


Histopathology.—_Squamous-cell epidermoid carcinoma is most frequently 
encountered (95 per cent). Other malignant lingual lesions inelude adeno- 
carcinomas and various kinds of sarcomas. In the treatment of cancer of the 
tongue, the choice of surgery or radiation and the combination of various methods 
is mainly determined by the location and degree of malignancy. Furthermore, 
degree of malignaney and presence of metastatic involvement of regional lymph 
nodes are the principal factors influencing the prognosis in a specific case. 


Treatment.—The chances of recovery are directly related to the duration 
of symptoms; treatment of primary as well as secondary lesions should there- 
fore be started immediately. 

Prophylactic oral hygiene is necessary to check the septic condition of 
the mouth. While waiting for the pathologie report, treatment of the gross 
infection should be initiated. Dental prophylaxis includes cleaning the teeth, 
filing smooth sharp and jagged teeth, cauterizing areas of periodontal disease, 
and removing badly infected teeth. Dissemination of malignant cells from 
inflamed tumors can now be delayed through the systemic use of penicillin and 
the sulfonamides. Vitamin therapy, using large doses of vitamin B complex and 
vitamin C, will freshen the lingual mucosa and aid the healing process. 





Fig. 10.—Early ulcerous cancer. An ulcerated growth is present on the right base of the 
ne nowt aan tt on ae tonsillar pillar and floor of the mouth. Roughly 

Treatment of the primary growth consists mainly of roentgen-ray, and 
radium therapy. Whenever surgery is performed in early cases, hemiglossectomy 
should be the minimal procedure. Irradiation of the primary growth is started 
with peroral roentgen therapy. In lesions with a diameter greater than 1.0 
cm., it is supplemented by implantation of interstitial radium needles. The 
total dosage must be calculated to destroy the cancer, yet not to inflict perma- 
nent damage to the surrounding normal cells. Following irradiation, the 
primary growth will heal in 50 per cent of instances, and no recurrence will take 
place within the sear (Figs. 11 and 12). 


In the treatment of metastatic cervical lymph nodes, surgery constitutes the 
procedure of choice. Operation is feasible only under certain conditions: (1) 
the primary growth must be unilateral, and must have been surgically removed 
or controlled through irradiation; (2) the cervical nodes must be unilateral and 
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on the same side as the primary growth—they must neither be fixed nor present 
evidence of spread of the malignant invasion beyond the capsule; (3) the 
patient’s general condition and average life expectancy must justify the risk 
connected with a major surgical procedure. However, cervical lymph nodes with 
metastatic involvement from primary growth at the base of the tongue are 
always inoperable. 





Fig. 11.—Ulcerous cancer. The ulceration on the left border of the tongue measures 4.0 
by 3.0 by 2.0 cm., and it invades the anterior tonsillar pillar slightly but does not invade the 
floor of the mouth. The treatment consisted of preliminary peroral roentgen therapy with 
4,000 r., 400 r. daily with a 200 kv. machine and a quality of ray with a half value layer of 
1.8 mm, cu. Immediately following this external radiation, interstitial therapy was given in 
1936 with eight 2.0 mg. radium needles implanted equidistally around the growth for a dose 
of 1,050 mg. hr., a total dose at 2.0 cm. depth from this combined treatment 5,200 tissue roent- 
gens or approximately 7.6 skin erythema doses. 





Fig. 12.—The postradiation result of the patient shown in Fig. 11. The patient died 
nine years later from coronary disease without a local recurrence or the development of me- 
tastasis. The post-mortem examination likewise showed a normal scar on the tongue Ww ithout 
microscopic evidence of cancer there or elsewhere in the body. 


Preoperatively, roentgen therapy is administered. As soon as the primary 
growth shows signs of responding favorably to treatment, i.e., three to four 
weeks after start of therapy, radical dissection of the neck is performed under 
general anesthesia. The success of the operation depends on the excision of all 
tissue containing lymph nodes, down to the deep cervical muscles. Whenever 
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metastatic cervical nodes prove inoperable, roentgen therapy is supplemented 
by implantation of interstitial radium needles or radon seeds into the affected 
lvmph nodes. In very advanced eases it is ill advised to employ either surgery 
or radium therapy, and purely palliative roentgen-ray treatment is indicated. 


Prognosis.—In an unselected series of cases, the number of five-year cures 
amounts to 30 per cent. The chances of recovery are higher when treatment is 
started within two months after appearance of symptoms. The percentage of 
five-year cures is directly related to the size of the primary growth and to its 
location, decreasing progressively from the tip to the base of the tongue. In the 
presence of metastatic involvement of the cervical lymph nodes, the prognosis is 
much less favorable. 


Cancer of the Floor of the Mouth 


In no other part of the oral cavity is cancer more frequently overlooked 
than on the floor of the mouth. Malignant tumors in this region are usually 
highly aggressive, and a lump in the neck often constitutes the first symptom. 
When the origin of cervical metastases proves perplexing, the involvement can 
frequently be traced to a minute growth on the floor of the mouth. 


Clinical Characteristics—Malignant lesions on the floor of the mouth 
often seem highly insignificant, and resemble benign ulcers which are not 
uncommon in this region. Cancer assumes one of three characteristic shapes: 
uleerous, papillary, or forming a bulky overgrowth. Of these, the superficial 
ulcer with rolled and indurated edges is most common. Yet, on the floor of the 
mouth, uleerated tumors are less aggressive than in other parts of the oral 
cavity, and early invasion takes place only in the presence of constant irritation 
(Fig. 13). 

Papillary growths are most frequently encountered at the frenum linguae, 
and as a rule present only slight ulceration and induration. Lesions of this type 
can generally be traced to malignant degeneration of benign papillomas of long 
standing (Fig. 14). Bulky growths may progress to such dimensions as to dis- 
place the tongue. Such tumors are more frequent on the undersurface of the 
tongue than on the floor of the mouth proper (Fig. 15). 

Metastatic involvement of cervical lymph nodes due to dissemination as a 
rule occurs early; observation of the secondary growth may lead to discovery 
of the primary lesion. Definite diagnosis of the character of the growth, how- 
ever, is possible only after microscopic examination of a tissue specimen, removed 
from its margins. 

Histopathology.—Microscopically, malignant lesions on the floor of the 


mouth are almost always squamous-cell epidermoid carcinoma grade 2; how- 
ever, grades 3 and 4 are also encountered. 


Treatment.—The primary growth is preferably treated with irradiation, as 
the mucous membrane of the floor of the mouth responds well to this type of 
therapy. In the presence of only slight invasion, superficial application of 
radium is indicated in selected cases: a bulky dental radium mold is prepared 
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Fig. 13. 








Fig. 14. 


‘ Fig. 13.—Papillary cancer. A superficial, papillary, and partly ulcerated growth measur- 
ing 3.0 by 3.0 by 0.5 mm. in diameter is present in the left anterior floor of the mouth. The 
frenum is partly invaded but not the tongue, and there is no fixation to the mandible. Micro- 
scopically, a squamous-cell carcinoma grade 2 was demonstrated. 

Fig. 14.—Nodular cancer. An early, slightly craterlike. dome-shaped growth 1.0 by 1.0 by 
1.0 cm. in diameter is present in the midline of the floor of the mouth with a limited invasion 
of tissues of not more than 2.0 or 3.0 mm, in depth, 
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in order to protect tongue and gingivae, and radium needles are embedded into 
the impression in the mold made by the tumor. Whenever the lesion is accessible, 
peroral roentgen therapy is indicated. If, however, tongue and anterior tonsillar 
pillar are also involved and the growth is well differentiated, this treatment has 
to be supplemented either by interstitial irradiation or by complete surgical 
excision of the floor of the mouth, as well as of the adjacent portion of the 
inandible. 

Invasion of adjoining bone calls for surgical intervention ; the operation has 
to inelude hemiglossectomy, removal of the involved parts of the fleor of the 
mouth, of the mandible, and excision of the cervical lymph nodes on the affected 


side. 





Fig. 15.—Nodular papillomatous cancer. An oval, partly ulcerated growth measuring 
4.0 by 2.0 by 2.0 cm. is seen in the anterior floor of the mouth. The origin was on or near 
the frenum and part of it has been destroyed. The floor of the mouth has been invaded at 
least 1.0 cm. in depth, and the growth is fixed to the mandible. Neither invasion of the tongue 
nor cervical metastases were demonstrated. 

Treatment of metastatic cervical lymph nodes proceeds generally as in the 
case of cancer of the tongue. Primary growths in the floor of the mouth are 
often grade 3 and grade 4, and radiation therapy, using roentgen rays, and 
subsequent implantation of radon seeds or radium needles is indicated. 


Prognosis.—In an unselected series of cases with cancer of the floor of the 
mouth, the number of five-year cures amounts to about 35 per cent. 


Cancer of the Mucous Membrane of the Cheeks 


Cancer of the mucous membrane of the cheeks resembles more closely malig- 
nant lesions of the lips than cancer in other parts of the oral cavity. Males 
are about ten times as often affected as females, and the average age of patients 
is 62 to 65 years. Malignant lesions are most frequent in the anterior and in- 
ferior portions of the buecal mucosa, 








626 GEORGE S. SHARP 


Clinical Characteristics.—Cancer of the mucous membrane of the buccal 
mucosa usually assumes one of three characteristic shapes: ulcerous, papillary, 
or forming a bulky, cauliflower-like’ overgrowth. Ulcerous growths present 
rolled edges and an indurated base; even in lesions which appear to be shallow, 
invasion has frequently extended into the muscularis (Fig. 16). Papillary 
growths are as a rule only partly ulcerated, and show little invasion in propor- 
tion to the surface area involved; the degree of malignancy is usually limited. 
Bulky, cawliflower-like growths are relatively rare; outgrowth and invasion are 
usually of corresponding extent. 





, Fig. 16.—Early ulcerous cancer arising in leucoplakia. Craterlike ulcer in the anterior 
third of the mucosa of the right cheek measuring 1.0 cm. in diameter. An advanced, active, 
leucoplakic process surrounds it, and it seems to have taken on neoplastic changes on the lower 
lip. Microscopically a biopsy from the ulcer showed squamous-cell carcinoma grade 2, with 
leucoplakia, and a specimen from the lower lip showed squamous carcinoma grade 1 with 
extensive leucoplakia. 

Histopathology.—Malignant lesions in the buccal mucosa are almost always 
of the squamous-cell epidermoid type, with differentiated cells and formation of 


pearls ; malignaney of grade 2 predominates. 


Treatment.—Treatment of the primary lesion aims at preventing metastases 
to the cervical lymph nodes. In lesions with a diameter of 1.0 em. or less, sur- 
gical excision is indicated, combined with sterilization of the wound by means 
of postoperative peroral roentgen-ray therapy. Growths of a larger diameter 
are treated with peroral roentgen therapy, followed by implantation of radium 
needles or radon seeds. 

Metastatic cervical lymph nodes are treated by preliminary roentgen-ray 
therapy and subsequent radical neck dissection whenever the conditions enumer- 
ated in the section on cancer of the tongue have been fulfilled. In all other 
instances, only irradiation is employed, combining roentgen-ray therapy with 
implantation of radium needles or radon seeds. 

Prognosis.—The incidence of serious complications from carcinoma of the 
bueeal mucosa is not as high as elsewhere in the oral cavity ; the prognosis, how- 
ever, is less favorable than in cancer of the lip, and in an unselected series of 














CANCER OF ORAL CAVITY 627 


cases the number of five-year cures amounts to about 35 per cent. When cancer 
is recognized early and treatment is started without delay, the result is more 
favorable than in any other part of the oral cavity. 


Cancer of the Gingivae 


All granulations, ulcerations, and elevations on the alveolar ridges must be 
considered cancerous until their benign character has been demonstrated through 
microscopic examination of a tissue specimen removed from the margin of the 
lesion. Even in the ease of alveolar giant-cell tumors, treatment should never 
he instituted without a complete microscopic study. Invasion of tooth sockets 
and underlying bone, as well as infection of the primary growth, occurs early 
in carcinoma of the gingiva. 


Clinical Characteristics.—Cancer of the gingiva is observed in two different 
forms: papillary and uleerous. In both types, the gross appearance allows an 
approximate estimate of the degree of malignaney (Fig. 17). Papillary lesions 
are elevated and fungating, but extensive surface spread is combined with little 
invasion. Such growths do not produce pain, but their bulk and the accompany- 
ing hemorrhage will generally cause the patient to seek relief before invasion 
of bone has occurred. In the early stages, the tumor forms a solid, smooth, non- 
ulcerated mass, or it may be of papillary appearance and show a certain degreé 
of ulceration. Dentures will cause rapid spread of the primary growth, as well 
as early metastatic involvement (Fig. 18). 

Ulcerous lesions frequently appear like simple mucosal ulcers; palpation, 
however, will demonstrate an indurated border which has to be considered as 
pathognomonic. Patients usually complain about pain and soreness interfering 
with mastication. Invasion is invariably extensive. On the basis of roentgeno- 
graphie evidence it will be found that bone involvement in early stages is con- 
fined to the alveolar ridge, while in fully developed lesions invasion of the body 
of the maxilla or the mandible has taken place. 


Histopathology.— Microscopically, cancer of the gingivae is most uniformly 
of the squamous-eell epidermoid type. However, the two clinical forms of cancer 
of the gingivae differ also in their microscopic appearance: in the papillary type, 
the keratotiec process may progress so far as to produce leucoplakie overgrowths, 
while no other evidence of malignancy than the presence of well-differentiated 
pearls; the invasive, uleerous type, on the other hand, produces little keratiniza- 
tion or formation of, pearls, but is characterized by less-differentiated cellular 
elements. 

Treatment.—The primary growth is treated by surgical excision. The plan 
of therapy, especially the extent of the operative procedure, depends on the de- 
gree to which the bone structures have become involved. If little or no invasion 
has occurred, treatment consists of excision of the cancerous growth and of the 
underlying bone, combined with cauterization of a wide area and subsequent 
peroral high voltage roentgen therapy. If the malignant process is no longer 
limited to the alveolar bone, resection of the body of the mandible, or of the 
maxilla is usually required; normal function can, however, be adequately re- 
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Fig. 17. 





Fig. 17.—Early nodular cancer. A dome-shaped, fissured growth is seen on the alveolar 
crest, along the lateral surface of the gum down into the buccogingival groove. It measures 
only 1.0 cm. in diameter and does not invade more than 2.0 or 3.0 mm. since it is not attached 
to alveolar bone. 

Fig. 18.—Early nodular cancer in leucoplakia. A white, indurated nodule 1.0 cm. in 
diameter is present on the left lower alveolar crest. The posterior margin was slightly roiled 
and it was fixed to alveolar bone. Oral roentgenograms failed to show evidence of bone 
destruction. 
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Fig. 19. 





Fig. 20. 


Fig. 19.—Advanced ulcerous cancer. A punched-out ulceration of the left lower alveolar 
ridge measuring 3.5 by 2.0 by 2.0 cm. The margins show invasion in all directions, and oral 
roentgenograms demonstrated the complete destruction of alveolar bone and beginning invasion 
of the body of the mandible. Treatment was given in 1938 with peroral roentgen therapy with 
a dose of 4,200 r., 300 r., daily. A 200 kv. machine was used which delivered a half value 
layer of 1.8 mm. cu., field, 4.0 cm., distance, 25 cm. 

Fig. 20.—The postradiation result of the patient shown in Fig. 19. Three and one-half 
years after treatment the patient died from cardiovascular disease at 82 years of age without 
evidence of disease on the gum or regional metastases. 
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stored through subsequent bone graft. In the ease of the mandible, it is desirable 
to preserve the ascending ramus, and the cosmetie result will be excellent if it 
is possible to reinsert the digastric muscle (Figs. 19 and 20). 

The treatment of involved cervical lymph nodes consists preferably of radical 
neck dissection. The indications are the same as in the case of cancer of the 
tongue. 

Prognosis.—Cancer of the gingivae is frequently recognized by the dentist, 
and the number of five-year cures, including even cases with bone involvement, 
amounts to approximately 35 per cent. 

Cancer of the Hard and Soft Palate 

Cancer of the palate is similar to malignant involvement of other portions 
of the oral mucosa. Frequently it constitutes a secondary invasion from a pri- 
mary growth at the gums, the tonsils, the tongue, or within the paranasal sinuses. 
In advanced cases, however, it may be impossible to determine at which site the 


malignant process had started. 


Clinical Characteristics ——Cancerous lesions of the hard palate have the 
characteristic appearance of superficial ulcers with indurated, rolled edges, 
and are commonly of a diameter of 1.0 to 2.0 em. Invasion occurs late, due to 
the compactness of the underlying palatine bone (Fig. 21). 





Fig. 21.—Ulcerous cancer. In the left tonsillar pillar an ulceration is present 2.0 by 1.0 
cm. which has invaded the tonsillar fossa to form a spherical mass at least 3.5 cm. Treatment 
consisted of peroral and lateral fields with roentgen therapy on the same general plan, and the 
patient has remained well seven years without a local recurrence or evidence of metastases 

On the soft palate, cancerous growths appear generally as bulky tumors; 
papillary lesions are, however, occasionally encountered, and combine wide sur- 
face involvement with little or no invasion in depth. In more-advanced stages, 














aber 





CANCER OF ORAL CAVITY 631 


the disease process spreads from the soft palate to the anterior pillars of the 
fauces, and from there to the tonsillar fossa, the floor of the mouth, or the base 
of the tongue. 

Metastatic involvement of the cervical lymph nodes occurs late, and less 
frequently than after primary malignant lesions in other parts of the oral 
cavity. 


Histopathology.—Microscopically, cancer of the palate appears as squamous- 
cell epidermoid carcinoma with well-differentiated cellular elements. Malig- 
naney of grade 2 is most frequently encountered. 


Treatment.—The plan of treatment differs in accordance with the extent 
of involvement and also with the likelihood of spread of the disease process. 
Qn the hard palate, early growths are destroyed through cauterization. Yet, 
this method is not indicated in cases with invasion in depth, as a foramen into 
one or both nares and antra may result. In selected cases, peroral roentgen-ray 
therapy may be substituted. Otherwise, surgical excision is the procedure of 
choice; the resulting gap will subsequently have to be closed through a prosthesis. 

For lesions of the soft palate, treatment consists preferably of peroral roent- 
gen-ray therapy, alone or in combination with interstitial irradiation, using 
radium needles or radon seeds. 

Metastatically involved cervical lymph nodes are treated as in the case of 
cancer of the tongue. 

Prognosis.—The rate of five-vear cures in cancer of the hard and soft 
palates is higher than in malignant involvement in any other portion of the oral 
cavity. In a series of cases, the number of five-vear cures amounts to 40 per 
eent. 
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GELFOAM IN ORAL SURGERY 


A Report of Two Hundred Fifty Cases 


WALTER C. GURALNICK, D.M.D.,* Boston, Mass., ANp Leo Bere, D.M.D.,** 
Worcester, Mass. 


A PRELIMINARY report of the use of Gelfoam and thrombin in oral 
surgery in a limited series of cases was made several months ago,’ and a 
second report of twenty cases in which Gelfoam and saline were used was pub- 
lished shortly thereafter.?. Since their original communications, the authors have 
collaborated in gathering data on a series of 250 cases in which Gelfoamt was 
employed. On the basis of these experiences, we are now able to offer a more 
definitive report on the application of the absorbable gelatin sponge to oral 
surgical procedures. 

Originally, absorbable hemostatic agents were used in neurosurgery. Fibrin 
foam, a human blood fraction, and thrombin were the first to be used.* Follow- 
ing their introduction, synthetic absorbable surgical sponges were made, one an 
oxidized cellulose and the other a gelatin sponge.* > These substances, used in 
conjunction with thrombin, proved efficacious in controlling bleeding and were 
well tolerated by tissues.® ** ° Their use in general surgery suggested possible 
application to oral surgery. 

Control of bleeding and obliteration of *‘dead space’’ have always been of 
primary concern in surgery about the mouth. Efforts have always been aimed 
at the prevention of severe bleeding even in simple extractions, and methods 
have been sought to aid in the organization of clots in large cavities. Unless 
some dressing material is used, large clots will often break down with resultant 
delayed healing and complications. An absorbable dressing becoming an inte- 
gral part of the blood clot forms a matrix for the formation of the clot and 
helps to insure its natural organization. In this way, postoperative complica- 
tions are reduced, and correlatively postoperative treatment is minimized. At 
the same time, the dangers of primary and secondary hemorrhage are reduced 
because of the hemostatic effect of the gelatin sponge. 

Although Gelfoam has been used with thrombin for neurosurgical and gen- 
eral surgical work, we find that it is not necessary to use thrombin with it in 
most oral surgical procedures. The sponge itself has sufficient hemostatic prop- 
erties to control most bleeding encountered in oral surgery. Unless actual hemor- 
rhage is encountered or the patient is a true bleeder or has some blood dyserasia, 
Gelfoam may be used either alone or wetted with saline solution. Actually, we 
prefer to use the wet rather than the dry sponge because it is more easily 
: *Visiting Oral Surgeon, Metropolitan State Hospital; Assistant in Dental Surgery, Beth 
Israel Hospital. 

**Visiting Instructor in Oral Surgery and Anesthesia, Tufts College Dental School; Oral 
Surgery Staff, Worcester City Hospital. 


+The Gelfoam used in these investigations was supplied by The Upjohn Company, 
Kalamazoo, Mich. 
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handled and inserted into wounds. The actual application of Gelfoam is quite 
simple. A sterile sponge is placed in saline solution, removed and wrung out, 
then reinserted into the saline. As it absorbs the liquid, the sponge swells. 
When it is thoroughly wetted it is removed from the saline, excess fluid is 
hlotted off on a dry gauze sponge, and the Gelfoam is inserted into the wound. 
As the sponge absorbs blood it swells and fills the cavity wherein it was placed, 
thus giving’structural support to prevent the collapse of soft tissue. At the 
same time, hemostasis is affected and a matrix is supplied for the rapidly formed 
clot. 

It is our opinion that there are several uses to which Gelfoam is best put. 
First, it is invaluable in the control of bleeding. Second, it acts well to ob- 
literate the large space left by the enucleation of cystic areas or the removal 
of bueceal bone in a flap operation. It also has some application in third molar 
areas. 

Even in simple extractions, severe bleeding is not infrequently encountered. 
In the past, hemostatie dressings, which might control bleeding, were placed in 
sockets. However, such dressings had to be removed, and slow healing resulted, 
with frequent postoperative treatment being required. Using Gelfoam it is 
possible to control postoperative bleeding effectively. At the same time, since 
it is an absorbable agent, its removal is not necessary, and healing rather than 
being retarded is accelerated. 

Where extractions must be done on a patient who has prolonged bleeding 
or clotting times, Gelfoam soaked in thrombin should be placed in the sockets 
following the removal of teeth. We have used it in cases of patients with his- 
tories of past bleeding difficulties and have never encountered secondary hemor- 
rhage. In a number of these cases Gelfoam was wetted with saline alone and 
still it was hemostatie enough to control hemorrhage effectively. Merely as a 
material for the control of bleeding without retarding normal healing, Gelfoam 
has much to recommend it; its other principal use, that of space obliteration, 
is equally as important. 

Figs. 1 and 2 are radiographs of a large dentigerous cyst of the mandible. 
Following the eystectomy in this case we packed the cavity with thrombin- 
soaked Gelfoam sponges, sutured the mucous membrane tightly, and were never 
required to do a postoperative dressing of the area. Fig. 3 shows another large 
cyst of the maxilla which was treated in the same way. The patients were 
observed postoperatively, but the wounds were never disturbed. There was no 
sepsis, and posteperative visits were minimized. In dealing with such large 
areas, were routine treatment followed, a wick or nonabsorbable dressing of some 
sort would have been placed in the cavity following the enucleation of the cyst. 
The mucous membrane incision would not have been closed entirely, but would 
have been left open to allow access for the dressing material. Frequent post- 
operative treatments would have been required, reducing the size of the dressing 
each time, until enough healing by secondary intention had taken place to allow 
for the elimination of a dressing. It is obvious that prolonged treatment and 
visits would have been necessary following this regime. The rationale for such 
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: Fig. 1.—Anteroposterior view of dentigerous cyst. Following its removal, area was filled 
with | telfoam and mucous membrane was completely closed with sutures. No postoperative 
dressings were required. 





Fig. 2.—Lateral view of dentigerous cyst. 
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Fig. 3.—Large cyst of maxilla. 
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Fig. 4.—Radiograph taken prior to apicoectomy and removal of diseased tissue. Gelfoam 
placed in wound. 
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therapy is that so large an area could not heal by primary intention, being too 
large for the formation and organization of a normal blood clot. Left to its own 


natural devices, a clot filling such an area would break down. It becomes 


Fig. 5. 





Fig. 6. 


Fig. 5.—Radicular cyst. Gelfoam, wetted with saline, placed in cavity following enuclea- 
tion of the cyst. 


Fig. 6.—Radicular cyst. 
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obvious that when a firm foundation or matrix is provided for such a space, 
a clot ean form, organize, and the area will heal by primary intention. An 
ibsorbable sponge provides such a matrix, and healing is definitely accelerated. 
Moreover, since it is possible to close such an area off from the mouth by com- 
plete suturing, the hazards of secondary contamination, although not eliminated, 
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Fig. 7. 





Fig. &. 


Fig. 7.—Postoperative dental film of W. D. taken nine months after surgery. 
Fig. 8.—Postoperative films of W. D. (dentigerous cyst case) taken one year, three 
months after surgery was performed. There is evidence of good bone formation. 


are reduced. Therefore, healing is given impetus. Naturally, the markedly 
minimized postoperative treatment is an aid to both the patient and the surgeon. 
The cases we have presented are extreme, and Gelfoam is just as efficaciously 
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used in smaller cavities where small cysts have been removed, apicoectomies 
done, or buccal plate lost. In the latter instances, Gelfoam gives structural sup- 
port and aids in the maintenance of an adequate ridge. (Figs. 4, 5, 6, 7, and 8.) 

The use of Gelfoam in lower third molar areas is somewhat complicated by 
the peculiar problems attendant upon the removal of these teeth. In many 
instances, the removal of a third molar is indicated because of repeated exacerba- 
tions of pericoronal infection. In such eases, even though acute infection has 
been controlled, there is often an element of subacute or chronic infection still 
present at the time that surgery is performed. We feel that the formation of 
a healthy clot in these sockets is hazardous because of the bacteria present, which 
maintain the subacute infection. The presence of infection will destroy a normal 
blood clot, with resultant painful socket, and Gelfoam does not preclude the 
breakdown. It therefore seems wiser to dress potentially infected sockets with 
stable, obtundent materials in anticipation of pain. It is true that treatment 
is thus prolonged, but undue pain is avoided. Where impacted teeth that are 
not in infected areas are removed, Gelfoam can be used in the socket both as ¢ 
hemostatic agent and as a space obliterator. We should like, however, to inter- 
ject one thought. : 

The removal of an impacted third molar is often a somewhat traumatic 
operation, which is followed by considerable postoperative pain. When such 
an operation requires bone removal or other traumatizing procedures, measures 
are better taken to control pain than to speed ultimate healing. We prefer to 
carry on prolonged treatment while maintaining the comfort of the patient than 
to reduce postoperative care by the use of Gelfoam and have the patient endure 
an initial period of discomfort. In cases, then, where the operation has of 
necessity been traumatic, we use an analgesic dressing in the socket and reserve 
the use of Gelfoam for those cases which have required little traumatic manipu- 
lation. 

Summary 

Having used Gelfoam in a series of 250 cases, we feel that the material is 
an aid to oral surgery. As we reported originally, the value of the absorbable 
gelatin sponge is twofold, first as a hemostatic agent and second to obliterate 
**dead space.’’ Gelfoam has many applications to the routine practice of sur- 
gery about the mouth, whether it be to control postoperative bleeding or to fill 
cavities created by the removal of bone or cystic tissue. The use of Gelfoam 
in lower third molar sockets is subject to local conditions encountered by the 
operator. It has its place in third molar sockets, we feel, when used with dis- 
crimination. In most cases, Gelfoam need not be combined with thrombin to 
affect hemostasis. The material alone or wetted with saline for easier handling 
will suffice to control bleeding, or act as a space filler. The sponge should, how- 
ever, be soaked in thrombin when used on patients with bleeding difficulties or 
severe hemorrhage. The use of an absorbable dressing material has been another 
advance in oral surgery. Postoperative complications and the necessity for 
prolonged treatment are often avoided by its use. 
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ONE-STAGE PUSH-BACK OPERATION FOR CONGENITAL 
INSUFFICIENCY OF THE PALATE 


HeRBERT Conway, M.D., New York, N. Y. 


HE classic work of Dorrance and Bransfield**° on the anatomy and physi- 

ology of the palate and their description of the technique of the push-back 
operation have served to establish the principles of surgery directed toward the 
correction of imperfect speech in cases of congenitally short palate. The opera- 
tion is performed in two stages. At the first operation the mucoperiosteal flap 
is elevated, the palatine arteries are divided, and a split-skin graft is sutured to 
the periosteal surface of the mucoperiosteal flap which is then sutured back to 
its original position. Three to ten weeks later, when collateral circulation is 
established, the mucoperiosteal flap is elevated and is dislocated posteriorly so 
that the distance between the soft palate and the posterior pharyngeal wall is 
diminished sufficiently to allow for physiologic closure of the velopharyngeal 
sphineter. Although the functional results are good in a high percentage of 
cases following the use of this technique, the objection to it lies in the fact that 
two operations are necessary. Multiple operations are known to favor the de- 
velopment of fibrosis of the soft palate with consequent limitation of mobility 
which in some eases is reflected in imperfect speech. Cognizant of this prob- 
lem, Brown"? described his single stage operation for elongation of the con- 
genitally short palate. In this procedure the mucoperiosteum of the hard palate 
is elevated as a direct flap and immediately set back. The palatine arteries are 
preserved. The posterior dislocation of the flap and the soft palate is accom- 
plished by ‘‘careful loosening of all tissue around the artery, gently stretching 
it from the foramen and if necessary, carefully cutting it away from the palatal 
flap.’’ Brown stated that the contracture, resulting from healing on the raw 
surface of the mucoperiosteal flap which is exposed in the nasopharynx, does not 
seem great enough to warrant the use of a skin graft. In commenting upon this 
téchnique, Dorrance and Bransfield have pointed out that if sufficient lengthen- 
ing of the palate is obtained, the palatine arteries must of necessity be acutely 
kinked. It has been my experience that, in many cases, free backward disloea- 
tion of the palate cannot be obtained by the method described by Brown. 

Interest in this problem led to the dissection of anatomic specimens of the 
palatine bone. It was determined that the course of the palatine artery through 
the pterygopalatine canal invariably is downward and forward. Fig. 1 shows 
an artist’s sketch of this relationship. Viewed from above and from in front, 


From the Department of Surgery, New York Hospital and Cornell University Medical 
College. 

Read (by title) at the meeting of the Society of University Surgeons, Boston, Mass., 
Feb. 13-15, 1947. 

Reprinted from Surgery 22: 341-346, August, 1947. 
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Fig. 1.—Artist’s sketch of sagittal section of the bones of the face and mouth. The dotted 
lines indicate the course of the pterygopalatine canal which contains the descending palatine 
artery, concomitant veins, and the anterior branch of the palatine nerve. Viewed from in 
front and from above, this neurovascular bundle meets the horizontal plate of the palatine bone 
at an obtuse angle of approximately 135 degrees. 





Fig. 2.—Artist’s sketch of sagittal section of bones of the face and mouth. In this 
specimen the posterior wall of the bony pterygopalatine canal has been removed and the de- 
scending palatine artery, concomitant vein, and the anterior branch of the palatine nerve are 
swung backward so that the angle at which they meet the horizontal plate of the palatine 
bone, when viewed from in front and above, is an acute angle of approximately 45 degrees. 
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the descending palatine artery meets the horizontal plate of the palatine bone 
at an obtuse angle of approximately 135 degrees. Moreover, detailed study of 
the regional anatomy demonstrates that the contents of the pterygopalatine canal 
include not only the descending palatine artery but also concomitant veins and 
the anterior branch of the palatine nerve, the fibers of which are derived from 
the sphenopalatine branches of the maxillary nerve. This nerve supplies the 
mucous membrane and the mucous glands of the hard palate and the alveolar 
process. Both the right and the left anterior palatine nerves send branches to 
both sides of the palate. In anatomic specimens it is a simple procedure to 
chip away the thin bone which forms the posterior wall of the pterygopalatine 
canal, thus completely freeing the small neurovascular bundle. Its easy posterior 
dislocation is shown in Fig. 2. Viewed again from above and in front, the angle 
at which the palatine neurovascular bundle meets the plane of the horizontal 
plate of the palatine bone is seen to be an acute angle of approximately 45 
degrees. 

Since preservation of the blood supply and the innervation of the soft 
palate are in keeping with the principles of reconstructive surgery, the thought 
occurred that the freeing of the neurovascular bundle from its bony environment 
would overcome the objection offered to Brown’s technique for the push-back 
operation and yet allow for the effective performance of the procedure in one 
stage. Fig. 3 shows the relative positions of the mucoperiosteal flap, the neuro- 
vascular bundles, and the soft palate before and after retroposition by this 
technique. The palate is depicted as at rest in this diagrammatic sketch. In 
preparation for the osteotomy, the nasal mucosa is divided at the junction of 
hard and soft palate. The osteotomy is performed with a small chisel. The 
neurovascular bundle is retracted laterally as the posterior bony shelf is cut 
medially and then is retracted medially as it is cut laterally. A thin plate of 
bone, 3 to 4 mm. in width and 1 to 1.5 em. in vertical dimension, is removed. 
Fig. 4 is a sketch of the palatal region. On the left side the posterior bony wall 
of the canal has been removed.. On the right side the dotted lines indicate the 
point at which the chiseling is started. After the osteotomy is completed, the 
palate is dislocated posteriorly so that the soft palate touches the posterior 
pharyngeal wall. Sutures are placed to hold the anterior margin of the muco- 
periosteal flap to the fringe of the nasal mucosa attached to the hard palate 
(Fig. 4). In eases in which there is a bony cleft, the palate may be split in 
a horizontal plane (as recommended by Brown), so that an opening into the 
nose is avoided. 

The technique for a one-stage push-back operation which has just been de- 
seribed has been carried out in sixteen patients without injury to the palatine 
artery. These patients have been followed for periods of time varying from one 
to fourteen months. Following operation, speech training has been emphasized. 
The expert work of Esti D. Freud, speech trainer at the plastic surgery clinic 
of the New York Hospital, has been an invaluable aid not only in training these 
patients in the development of normal speech but also in the selection of cases 
for operation. At the present time, eleven patients can be said to have normal 
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phonation and enunciation, while five are still taking speech training. This op- 
erative technique has been applied to an adult in only one case. Advantage was 
taken of the cooperative attitude of this 53-year-old woman to obtain x-ray 
evidence of the effect of the operation. According to the method of Fréschels 
and Haudek,® the tongue, the posterior pharyngeal wall, and the two surfaces 
of the soft palate were coated (after cocainization) with an ointment of bismuth 
and petroleum jelly. The positions of the soft palate before and after operation 
as the patient tried to close the velopharyngeal sphincter in pronunciation of 
the consonant ‘‘K’’ are shown in Fig 5. 
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Fig. 3.—Diagrammatic sketch of the regional anatomy involved in the one-stage push- 
back operation. The dotted lines represent the position of the congenitally short palate. Ele- 
vation of the mucoperiosteal flap, division of the nasal mucosa at the junction of hard and 
soft palate, and removal of the posterior margins of the bony pterygopalatine canal allow 
for the easy posterior displacement of the soft tissues. The mucoperiosteal flap and the soft 
palate swing backward as on a pendulum consisting of the small, palatine neurovascular 
bundle. Division of the hamular process allows the lateral and superior extensions of the 
musculature of the soft palate to be retrodisplaced. 











Fig. 4.—Diagrammatic sketch showing the mucoperiosteal cap completely elevated, 
the nasal mucosa divided at the junction of hard and soft palate, and the posterior margins 
of the bony pterygopalatine canal removed on the left side. On the right of the diagram the 
dotted lines indicate the points at which the chisel is inserted for removal of the posterior shelf 
and wall of the pterygopalatine canal. One mattress stitch is in place to indicate the technique 
of suture of the anterior margin of the mucoperiosteal flap to the fringe of nasal mucosa 
on the hard palate after the soft tissues have been retrodisplaced. 





A. B. 


Fig. 5.—A, X-ray visualization of the position of the congenitally short palate as the 
patient tries to pronounce “K.” The tongue, the posterior pharyngeal wall, and both surfaces 
of the soft paiate are outlined by an opaque ointment made of bismuth and petroleum jelly. 
In this case the distance between soft palate and posterior pharyngeal wall before operation 
was 2.5 cm. When trying to say “K” the patient prenounced “hay” with strong nasalization 
of the sound. 

B, X-ray visualization as the patient pronounced “K” after the one-stage push-back 
operation had been done as outlined in this report. Note that the soft palate has been length- 
ened so that it now effectively closes the velopharyngeal sphincter. With the palate at rest 
the distance from posterior extension of soft palate to posterior phary ngeal wall was only 
7 mm. The pronunciation of the posterior linguopalatals was normal. 
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Summary 


An additional operative step in the technique of the push-back operation 
or congenitally short palate is described. This step consists of the removal of 
a portion of the posterior wall of the bony pterygopalatine canal, thus permit- 
(ing easy backward displacement of the mucoperiosteal flap and the soft palate. 
By this step the blood supply and inervation of the palate are preserved. The 
procedure permits satisfactory lengthening of the palate by a one-stage operation. 
The operation may be applied to cases in which there is congenital insufficiency 
of the palate without cleft as well as to cases in which there is shortening of 
the palate in association with incomplete or complete clefts. 
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Professional News Item 


Fifth Annual Seminar for the Study and Practice of Dental Medicine 


Initial plans for the Fifth Annual Seminar for the Study and Practice of Dental 
Medicine to be held at the Desert Inn, Palm Springs, California, October 17-21, 1948, were 
announced recently by Dr. Hermann Becks, Seminar President. 

In view of the widespread interest in the topical application of fluoride which has 
rapidly reached epidemic proportions throughout the nation, this subject will be one of many 
to be critically discussed during the forthcoming seminar, Dr. Becks stated. 

The scientific value of this procedure will be reviewed in detail by means of special 
assignments. Likewise, various methods which have been recommended for the administration 
of fluoride for the prevention and control of dental caries will be evaluated. A committee, 
in collaboration with essayists, will draw up a resolution to be presented and discussed at the 
closing session with the object of clarifying for the dental profession and the public at 
large the attitude of this year’s seminar as to the experimental and therapeutic value of 
this highly publicized procedure. The time will be announced at the opening session of the 
seminar. 

Nine leading authorities in the fields of dental caries, inflammation, paradentosis, 
clinieal oral pathology, and experimental biology will submit papers and lectures during the 
special session this year. 

Dr. Robert G. Kesel will open the scientific sessions with a critical survey of the value 
of present research in the field of caries prevention and will summarize the results of the 
Michigan and Chicago Dental Caries Work Shops. Professor of Applied Materia Medica and 
Therapeutics in the College of Dentistry, University of Illinois, Dr. Kesel will also include 
the latest developments in his own work. 

Other outstanding experts included in the panel of guest speakers and essayists are: 
Lieutenant Commander Carl A. Schlack, D.D.S., head of the Dental Branch of the Medical 
Seiences Division, Office of Naval Research, Washington, D. C., Warren L. Bostick, M.D., 
Assistant Professor of Pathology at the University of California, Dr. Charles H. M. Williams, 
Associate Professor of Paradentics at the University of Toronto, Dr. Hermann Becks, Pro- 
fessor of Dental Medicine at the University of California, Lieutenant Colonel Joseph L. 
Bernier, D.D.S., M.S., of the Army Medical Museum, Washington, D. C., Dr. Stafford L. 
Warren, First Dean of the New Medical School of the University of California, Dr. George 
W. Beadle, Professor of Biology and Chairman of the Division, California Institute of 
Technology, and Dr. Paul Popenoe, Director of the American Institute of Family Relations 
in Los Angeles. 

Detailed information concerning attendance requisites for the seminar may be secured 
by writing to Marion G, Lewis, Executive Secretary, 1618 Ninth Avenue, San Francisco 22, 
California. 
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Collective Review 


CLEFT PALATE. PART I 


RicuHarp C. Wesster, M.D., BROOKLINE, Mass. 


Introduction 


LEFTS of the palate may be classified as congenital and acquired. The 

former will be discussed in this paper. 

It has been elected to limit this review mainly to the literature since 1939 
for several reasons. The first is that exhaustive reviews published in 1923' and 
1933* of the earlier literature are available to the interested reader. The 
second reason is that I have conceived the purpose of this present review to 
be an orientation in modern thinking on the cleft palate problem for the 
reader too busy himself to pursue each separate article. With this aim in 
mind, I have sought to select the more significant thoughts and contributions 
of the last few years to give a picture of the eleft palate patient, his problems, 
and the main methods of correcting these in vogue today. It is true that some 
particularly important original articles published before 1940 will be men- 
tioned, but this discussion concerns itself mainly with the literature since 
1939. 
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Clefts of the lip and alveolar process are not discussed in detail in this 
review, although in actual practice, because of the frequent association of these 
clefts with those of the palate, it is impossible to divorcee them from considera- 
tion in the total treatment of the patient. 

The reviewer has chosen to quote from various authors in many places as 
it is his feeling that the meaning of these passages would be altered or their 
effect much less marked if he attempted to change or summarize them. 


At the end of most of the sections, the reviewer has respectfully added 
a few comments of his own. It is here that he can point to what he considers 
the most significant portions of the sections involved. 


Anatomy 


Here we shall mention the normal anatomy and then those deviations 
from the normal which have bearing on the pathologie physiology and on the 
treatment of the cleft palate. We shall then briefly discuss some of the 
classifications of this deformity extant in the literature. 


Clefts may involve the hard, the soft, or the hard and soft palates. Those 
of the soft palate or of the hard and soft palate are the ones most likely to 
produce serious speech abnormalities; and, for this reason, understanding of 
the anatomy of the muscles of the soft palate and pharynx is of the utmost 
importance. 

Lusehka in 1864 and Pickerill in 1912 divided the muscles of the soft palate 
into three groups on either side. The first pair (levator and tensor palati) 
ascends from its posterior edge, the second (palatopharyngeus and palato- 
glossus) descends, and the third group consists of the azygos uvulae which are 
a pair of cylindrical muscles on either side of the midline of the soft palate. 
These latter shorten and condense the velum. When repairing a cleft palate, 
the azygos uvulae may be sutured in the midline to form a useful third line of 
support.* ° 

Normally, the levator palati travels from the tip of the pars petrosa of 
the os temporale and from the inner surface of the cartilaginous part of the 
tuba eustachii. Therefore, they approach the soft palate from above and 
behind.* These muscles raise the velum palati from both sides and pull it 
slightly backward, causing the rim of the velum to get into close contact with 
the posterior pharyngeal wall. Oldfield* considers the levator palati muscles 
as a single unit consisting of two muscle bellies acting upon an intermediate 
tendon in much the same way as the digastrie: 


It acts as a sling to lift the soft palate upwards and backwards, working from 
two fixed points on each side of the base of the skull. The muscular fibres arise 
from the petrous portion of the temporal bone and coalesce to form two cylindrical 
fasciculi. These pass downwards, inwards, and forwards over the upper border of 
the superior constrictor, This muscle is reinforced here to form another sling 
acting in a plane at right angles to the levator, but working in unison with it. 

The muscular limbs of the levator pass into the upper surface of the soft 
palate below the tubal orifice, where the sling is completed by a tendinous 
aponeurosis. 


The muscles come into play during speech, contraction and relaxation of 
the two limbs occurring with invisible rapidity. The whole of the soft palate 
is raised, but the convexity of the middle third of the upper surface is ac- 
centuated most of all. Wardill and Whillis® made direct observations upon 
the upper surface of the palate during speech in a patient part of whose nose 
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lad been removed for an extensive rodent uleer. They noticed that the mucosa 
on the upper surface of the palate, at the site of insertion of the levator palati, 
was raised into a cushion, which made contact with the ridge of Passavant. 

The tensores veli palatini run from the fossa scaphoidea, the spina 
sphenoidalis, and the cartilaginous part of the tuba eustachii toward the lateral 
aspects of the hamulus pterygoideus on either side.2 They pass around these 
processes at an angle and insert into the soft palate. These muscles press the 
velum downward, thus causing a tension of the velum, as their tendons wind 
round the hamulus of the processus pterygoideus. Again, Oldfield‘ states 
that the tensor palati muscles may be considered as a single unit, composed of 
two flat museular lamellae, acting through narrow tendons upon the palatine 
aponeurosIs : 


The muscular pillars arise from the inner surface of the highest part of the ex- 
ternal pterygoid plate, the seaphoid fossa, and the cartilage of the Eustachian tube. 
Fibres converge in a fan-like manner upon a strong tendinous cord, which passes 
vertically downwards along the inner surface of the internal pterygoid muscle. The 
tendon passes to the other side and then below the neck of the hamulus, where it 
makes a right-angled turn, and is inserted into the palatine aponeurosis. The 
hamulus, the exact position and development of which varies considerably in dif- 
ferent individuals, acts as a pulley, altering its line of action from the vertical to 
the horizontal plane, i.e., making the muscle a tensor instead of a levator. The 
tensor sling, on contraction, tightens the palatine aponeurosis and reduces the up- 
ward convexity of the anterior portion of the soft palate. 


Wardill and Whillis,® from their observations of the movements of the 
upper surface of the soft palate, noticed the formation of dimples in the posi- 
tion of the tensor palati insertions during the act of deglutition. When the 
museles contract they flatten and lower the level of the palatine aponeurosis; 
in this way, they assist the tongue to drive a bolus of food into the pharynx. 

When the soft palate is cleft, the two halves of the tensor sling act inde- 
pendently and tend to draw apart the edges of the anterior portions of the 
soft palate. This is the thinnest and weakest part of the sutured palate, and 
therefore it is important to abolish this action of the tensor when repairing a 
cleft palate. 

The palatopharyngei form the posterior pillars of the isthmus faucium.* 
The ascending part of the palatopharyngeus, the pars thyropalatina—arising 
from the posterior rim of the cartilago thyroidea along the lateral walls of 
the oropharynx through the areus palatopharyngeus toward the soft palate, 
where the fibers cross each other and finally disappear—forms with its oppo- 
site number an open U. To this, however, a circular muscle, the pars pharyngo- 
palatina, is attached, originating in the aponeurosis palati, descending in the 
areus palatopharyngeus toward the posterior pharyngeal wall, where the fibers 
diverge and meet with the partner of the opposite side. Thus the velum can 
get into direct contact with the posterior pharyngeal wall. The ascending 
parts of the palatoglossi pass through the areus palatoglossus. Through the 
juncture of their lower parts with the tongue, the inverted U becomes a real 
cireular musele. Therefore, both these muscles draw the velum downward, or 
even the tongue upward, whatever the state of tension in the neighboring 
muscles. If both the levator and the palatopharyngeus are contracted, the 
components that are pulling upward cancel each other out, while those that 
pull backward, by combinative effect, draw the velum toward the posterior 
pharyngeal wall. 

The glossopalatine muscles, Oldfield* wrote, form an incomplete sphincteric 
ring and tend to draw the soft palate downward and away from the postero- 
superior wall of the nasopharynx. Their fibers are continuous across the 
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undersurface of the soft palate, and pass downward in the anterior pillars of 
the fauces to the sides and dorsum of the tongue. It is possible that these 
muscles come into play to allow nose-breathing during mastication of food by 
drawing the soft palate downward into contact with the tongue. Later when 
the bolus reaches the back of the tongue, these muscles help to propel it into 
the pharynx. 

The pharyngopalatine muscle is usually described as arising from the 
posterior margin of the thyroid cartilage and the pharyngeal aponeurosis. 
Its fibers curve laterally at first, to lie on the side wall of the pharynx, then 
pass medially into the posterior pillar of the fauces. Near the medial extremity 
of the posterior pillar, the muscle divides into two fasciculi which are separated 
from one another by the levator palati passing down to its insertion. The 
two strands finally become attached to the upper part of the palatine aponeuro- 
sis."! 

Wood Jones'® expressed the view that the usual conception of the 
pharyngopalatine muscle as composed of two fasciculi is inaccurate. He 
believes that, morphologically, it represents two distinct muscles. Only the 
upper part is the true palatopharyngeus, and this encircles the nasopharyngeal 
orifice as a sphincter. He believes that these fibers are identical with the 
fasciculus described by Luschka' and called by Whillis'’® ‘‘the palatopharyn- 
geal sphincter,’’ and represent an anatomical entity, not a special fascicu- 
lus of the superior constrictor. The lower fibers, which extend from the palate 
to the larynx, represent another muscle which he calls ‘‘muscle palatothy- 
roideus.”’ 

The constrictor pharyngis, too, is U-shaped; like a horseshoe it leads from 
the processus pterygoideus, the hamulus, and the tendinous continuation of 
the raphe perimandibularis to the posterior pharyngeal wall. Within and 
in front of its semicircle lies the sphincter part of the paratopharyngeus. 

Oldfield* in a very capable description of the superior constrictor muscle 
wrote: 

The superior constrictor has long been known to act synergically with the soft 
palate during speech and deglutition. Its upper fibers act as a sphincter of the 
nasopharyngeal orifice. 

The superior constrictor, which is a quadrilateral curtain of muscle lying on 
each side and behind the upper part of the pharynx, is often described as being 
composed of four groups of fibers: 


1. Pterygopharyngeus, arising from the hamular process. 

2. Buccopharyngeus, arising from the pterygo-mandibular raphe. 

3. Mylopharyngeus, arising from the posterior third of the mylohyoid line of 
the mandible. 

4. Glossopharyngeus, arising from the side and root of the tongue. 


These muscle fibers are inserted into the median pharyngeal raphe which is 
prolonged upwards to the pharyngeal spine on the basilar process of the occipital 
bone. The levator palati and Eustachian tube pass over the upper free border of 
the muscle; the interval between this and the base of the skull is closed by the 
pharyngeal aponeurosis and is known as the sinus of Morgagni. The pharyngeal 
aponeurosis suspends the pharynx from the base of the skull. 

The upper group of fibers is concerned with both speech and swallowing, the 
lower groups with swallowing only. 


Sir William Fergusson’ in 1845 described a dissection that he had made 
upon an adult subject with a cleft palate. He noted that ‘‘the superior con- 
strictor muscle is more fully developed than under ordinary circumstances, 
and its upper margin, extending between the basilar process of the occipital 
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bone and the internal pterygoid plate, is particularly distinet. This part 
of the muscle forms a sort of semicircular loop, in which the levator palati 
muscle seems to be suspended.’’ 

Voltolini’® in 1879 emphasized the part played by the superior con- 
strictor muscle during velopharyngeal closure. He maintained that the con- 
traction of the superior constrictor. muscle is continued into the soft palate 
through the activity of the levator palati and the palatopharyngeus muscles. 
l‘alkson"’ in 1880 agreed, in essence, with Voltolini’s point of view. 

Negus'* also maintained that the soft palate does not act alone in ef- 
fecting velopharyngeal closure. He said: 

What actually happens is that the superior constrictor contracts together with 

the levator palati in order to close the orifice of the nasopharynx. Closure takes place 

by a sphineteric muscular action in which the soft palate is elevated; not only does 

the palate rise, but the posterior and lateral walls move also, all towards one an- 

other. This mechanism gives rise, to the appearance of what is known as Passa- 


vant’s cushion. 


(Gray® and Spalteholz,® as well as many other anatomists, describe the 
muscle as arising from the lower third of the internal pterygoid plate. Whillis,’’ 
in numerous careful dissections, showed that the muscle arises merely from the 
hamulus and not the pterygoid plate. Oldfield* confirmed this finding in all of 
his dissections. Whillis'® described in detail the anatomy and function of the 
upper fibers, and named this portion of the muscle the ‘‘palato-pharyngeal 
sphineter.’’ He described a constant band of fibers which passes forwards 
from the superior constrictor into the soft palate, where it is inserted into the 
palatine aponeurosis. The superior constrictor in its upper part seems to con- 
sist of two lamellae: a lateral lamella attached to the hamular process and a 
medial lamella passing into the soft palate. This medial sphincterie band is on a 
level with the ridge of Passavant. 

Dorrance and Bransfield'* from their anatomical studies believe that 
velopharyngeal closure is produced by the contraction of the superior constrictor 
nuscele : 

The action of this so-called superior constrictor muscle is peculiar in that 
there is a compound action. The superior constrictor in the posterior pharynx is 

one muscle, having attachments on either side; as it comes forward, one part goes 

to attach to the hamular and pterygoid processes; the other splits off and is 

mesially attached to the soft palate, extending so far mesially that the fibers inter- 


lace with fibers of the opposite side. 


When these muscles contract, the superior constrictor has within its grasp 
the salpingopharyngeus muscle, as well as part of the levator palatini. They 
believe that there can be practically no retroposition of the normal or cleft palate 
and its attachments during normal speech, because the soft palate is fixed to the 
posterior nasal spine and posterior border of the bony palate. When the fibers 
on the outer edge of the superior constrictor muscle which are attached to the 
hamular process contract, they draw the posterior wall of the pharynx forward. 
In this way, they put the inner portion or circular fibers of the superior con- 
strictor in position so that, when they contract, they produce velopharyngeal 
closure. ‘‘It is not possible to pull the palate backward because the superior 
constrictor muscles and the tensor palatine muscles are inserted into the palatine 
fascia, which, in turn, is inserted into the posterior border of the hard palate 
and to the posterior nasal spine.’’ They state that the normal closure is caused 
by the contraction of the outer fibers of the superior constrictor muscle which 
runs to the hamular process on either side, pulling the posterior wall of the 
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pharynx forward, thus permitting the inner portion of the superior constrictor 
muscle to act as a sphincter and produce closure. 
However, Harrington’ in a careful anatomic and physiologic study con- 


eluded : 


1. Palatal fibers of the superior constrictor typically do exist and probably 
account for a part of the anterior and mesial movement of the pharyngeal 
walls. 

2. Muscular connections between the palatopharyngei and pterygopharyngei 
typically do exist and may account for some of the mesial movement of the 
pharyngeal walls. 

3. Anatomic relationships of the salpingopharyngeus suggest that this 
muscle probably acts to raise the velum and to move the lateral walls of the 
pharynx in a mesial direction. 

4. Considerable mesial movement of the lateral pharyngeal wall was found 
to exist. . 

5. Mesial movement occurs over a considerable vertical extent. Movement 
may be greater at a lower level than at its highest position. 

6. The amount of mesial movement is directly related to the extent of velar 
elevation. 

7. Greatest extent of mesial movement appears to occur in the area over- 
lying the salpingopharyngeus muscle. 

8. Although there are significant differences between certain vowel sounds 
in regard to velar and mesial pharyngeal movements, these differences are not 
significant for the anterior movement of the posterior pharyngeal well. 

9. The velopharyngeal mechanism does not function as a simple sphincter. 


Oldfield* said that the salpingopharyngeus arises from the cartilage of the 
Eustachian tube and descends along the lateral wall of the nasopharynx toward 
the lower and outer extremity of the posterior pillar of the fauces where it blends 
with pharyngopalatine and superior constrictor fibers. 


The pharyngopalatine and salpingopharyngeal muscles together form a lateral 
sling which, on contraction, rises up to occlude the outer part of the isthmus. They 
function as the lateral element of the nasopharyngeal sphincter. 


Oldfield made observations on the movements of the soft palate and posterior 
pillars of the fauces upon a patient with a ‘‘cut-throat’’ who had a large defect 
in the anterior wall of the pharynx. When he attempted to make oral consonant 
sounds and when saying ‘‘ Ah,’’ the posterior pillars contracted and appeared to 
occlude the side of the nasopharynx. Wardill and Whillis,> when viewing the 
upper surface of the palate, noticed that the salpingopharyngeal fold, which in 
the resting stage formed a ridge, concave medially, straightened out during 
speech. By contraction of its contained muscle, an outstanding fold was formed 
just below the Eustachian tube. The posterior pillars, in a similar way, can be 
seen from inspection from below to straighten out and help to diminish the side- 
to-side measurement of the nasopharynx. 

The ridge or formation now known as Passavant’s cushion was illustrated 
by Sandifort®' as early as 1805. However, it remained for Passavant?® ** to 
describe the structure, which he did in 1862 and 1863. Passavant explained the 
formation of the padlike structure on the back wall of the pharynx at the ap- 
proximate level of the tubercle of the arch of atlas in terms of the action of the 
pterygopharyngeus portion of the superior constrictor muscle. The specialized 
transverse fasciculus of the superior constrictor, by its contraction, he believed, 
raised a cushion of mucous membrane on the posterior pharyngeal wall. 

Another theory” is that it is formed in the act of deglutition, ete., by the 
contraction of the palatopharyngeus muscle in pulling up the superior con- 
strictor muscle to cause it to ‘‘bunch up.’’ 

















COLLECTIVE REVIEW 653 


Oldfield* divides the soft palate on a functional basis into three unequal 
segments. The thin anterior portion of the soft palate consists of the palatine 
aponeurosis, covered on each surface by mucosa and submucosa, which is rich 
in glandular tissue. It contains few muscle fibers and has no intrinsic motor 
power. 


It is acted upon rather like a sail, being stretched or loosened by the tensor 
palati. As it consists mainly of fibrous tissue, it is especially liable to post- 
operative contracture. 


The middle segment is muscular and contains an involved system of motor 
units. 


The rapidity and range of its actions during articulation are truly remarkable. 
For instance, by the action of the levator it can be arched into close contact with 
the posterior and superior wall of the nasopharynx, and it is this middle segment 
of the soft palate which forms the valve to occlude the nasopharyngeal isthmus, 
not the posterior segment, as many anatomists seem to believe. 


The posterior segment, including the uvula, has a passive role and does not 
seem to be capable of independent action. Most of the time it hangs downward 
in a flaccid state and only appears to be towed into position when the middle 
segment contracts. The whole of the posterior third of the soft palate is covered 
by stratified squamous epithelium, and on the nasal surface by ciliated columnar 
epithelium. 

Although a definite uvula is present only in monkeys and men, Wood Jones'® 
has shown that in many of the other mammals there is an aggregation of glandu- 
lar tissue on the anterior margin of the nasopharyngeal orifice, forming a median 
tubercle. It seems probable that in evolution this glandular tubercle culminates 
in the formation of the uvula, which becomes pendulous as the larynx is with- 
drawn from the nasopharyngeal orifice. 

The hard palate* is merely an inert partition between the nose and mouth, 
whereas the soft palate, which is a comparatively recent acquisition in evolution, 
has an intricate structure and complicated duties to discharge. 

For the most part the normal anatomy of the hard palate which is significant 
in a consideration of clefts of the palate has to do with the bone structure. The 
bony part of the hard palate® consists of the palatine processes of the maxillary 
bones which are joined in the midline. In young skulls, on the undersurface of 
the palatine processes of the maxilla, a delicate linear suture, running laterally 
and forward from the incisive foramen to the interval between the lateral in- 
cisor and canine teeth, may often be seen. The small portion anterior to this 
suture constitutes the premaxilla (os incisivum). The posterior border of the 
palatine process of the maxilla articulates with the horizontal part of the palatine 
bone. The horizontal parts of the palatine bones join in the midline and articu- 
late with the palatine processes of the maxilla anteriorly. The vomer joins the 
bony palate at the crest formed by the maxillae and the palatine bones. 

The other aspect of anatomy of importance to this review has to do with 
the blood supply of the palate. Fortunately, the palate receives an extravagant 
arterial supply.*| The posterior palatine arteries provide the main blood sup- 
ply; anteriorly through each incisive canal or foramen of Scarpa come the ter- 
minal branches of the descending palatine artery.* 

In cleft palate cases, certain abnormalities in the anatomy exist. Mention 
has already been made of one of these in referring to Fergusson’s work.’ Others 
will be discussed later under various headings. At this point, however, some of 
these abnormalities should be enumerated. 
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Sehalit,’ after stating his ideas of the normal anatomy of the muscles, goes 


on: 


. in case of a cleft palate, therefore, the cleavage ought to broaden consider- 
ably with every contraction of these U-shaped muscles, Observations on living per- 
sons, however, have shown that this is not the case (Hayek) ; two muscular loops re- 
main unaffected by the cleft palate: the posterior part of the sphincter of the 
palatopharyngeus and the constrictor pharyngis superior, Now, these two muscles 
cause a narrowing of the whole oral pharynx in the direction from rear to front 
(Passavant) as well as from either side toward the middle (Hayek). Although the 
muscles of the palatum and the pharynx are not always uniformly developed, 
everybody who has séen cases of cleft palate can describe cases where a distinct 
protuberance in the middle of the posterior pharyngeal wall, and a still more 
pronounced lateral constriction could be observed accompanying the movements of 
phonation and deglutition. 


Oldfield* says of the levator palati sling that in soft palate clefts the sling 
is incomplete in the midline, but ‘‘its efficiency is soon re-established when the 
palate has been accurately repaired. The function of the levator in speech is 
most important, and it must on no account be divided in the lateral relaxation 
incision. Fortunately, it is easily avoided and does not appear to cause any 
lateral tension on the flaps.’’ 

He also discusses the effect of a cleft on the tensor palati sling. When the 
soft palate is cleft, the two halves of the tensor sling act independently and tend 
to draw apart the edges of the anterior portions of the soft palate. This is the 
thinnest and weakest part of the sutured palate, and therefore ‘‘it is important 
to abolish this action of the tensor when repairing a cleft palate.’’ 

Dorrance and Bransfield'* show in their illustrations that the palatine 
aponeurosis which is attached to the posterior nasal spine and the posterior 
portion of the bony palate is drawn far forward in clefts. 

There has long been a controversy as to whether in cleft palate cases there 
is actual deficiency of tissue. Payton** after taking careful measurements in 
twenty-six cases of cleft palate, and upon a comparison with ninety-one normal 
subjects, concluded that there was probably no significant difference in the 
surface width of the palate in the normal and cleft palate child, but the dome of 
the palate was distinctly higher than in the normal. Oldfield‘ believes that the 
solution to the problem is that there are two types: those with deficiency and 
shortening of the lateral elements, occurring most commonly in Types I and IT 
(Veau’s classification), and those in which there is merely separation of the 
normal constituents. 

Gross abnormalities of the palate as existing in congenital clefts have been 
classified in many ways. These classifications give an idea of the more important 
types of clefts and a few will be mentioned here. 

Veau’s classification includes four main types. Oldfield* believes this is the 
simplest and most practical classification. Type I is a cleft of the soft palate 
or uvula. Type II is a cleft of the hard and soft palate, extending no farther 
forward than the incisive foramen. Type III is a complete unilateral cleft of 
the alveolar arch and hard and soft palate (usually associated with unilateral 
harelip). Type IV is a complete bilateral cleft of the alveolus and hard and soft 
palate. The vomer and premaxilla are not attached to either side, but are sus- 
pended from above (associated with bilateral harelip). 

The vomer in Type II may be suspended from above and free from each side 
of the cleft, or attached to either side. In Type III the vomer is usually attached 
to that side of the palate which is opposite to the cleft in the alveolus. 

The width of the cleft is greater, and the shortening and deficiency of the 
lateral elements are usually more marked in Types I and II than in the complete 
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clefts involving the alveolus. In the latter, the cleft is often narrow, especially 
if the harelip has been repaired in infaney; there is little or no deficiency of the 
lateral elements, but the palatal processes of the maxilla are more vertical than 
usual. These anatomical facts are an important consideration when choosing 
the kind of operation to perform for the repair of each type of cleft. 

Ivy** divides the clefts into three groups from the standpoint of surgical 
correction: (1) Unilateral cleft of hard and soft palate, usually associated with 
unilateral cleft lip; (2) bilateral cleft of hard and soft palate, usually associated 
with bilateral cleft lip; (3) median cleft of soft palate usually extending a 
varying distance into the hard palate. ‘‘These are the types most commonly 
found, but combinations and modifications oeeeur oceasionally.’’ 

Dorranee and Bransfield** have six types in their system of classification : 

Type I. Congenital submucosal or congenital insufficiency of the palate 
and cleft of the soft palate. 

Type II. Cleft of the soft palate. 

Type III. Cleft of the soft and hard palate up to the premaxilla. 

Type IV. Single complete cleft or unilateral lip-jaw-palate split. 

Type V. Double complete cleft or bilateral lip-jaw-palate split. 

Type VI. Complete bilateral cleft with rudimentary vomer. 

Brophy’ lists fifteen types. 

The reader can thus get an idea of the numerous variations in the anatomy 
which may oceur in cleft palates. More is said about the anatomy under 
‘*Reviewer’s Comments. ”’ 

Physiology 

Because it is impossible to separate physiology from anatomy and be- 
cause the reviewer felt that a better understanding of the anatomy might be 
provided if the functions of the muscles were included in their anatomic deserip- 
tions, he chose to place some facts concerning physiology in the section on 
anatomy. 

However, it would not be amiss here to describe in more detail what oecurs 
in deglutition and speaking. The reader may feel that too much space is being 
given to anatomy and physiology; but it is the reviewer’s firm conviction that 
to treat the disordered anatomy and physiology best, to make significant ad- 
vances in therapy, one must first have a knowledge of the pertinent facts, the 
relevant literature, concerning that anatomy and physiology. It is interesting 
to note that refinements in the techniques of operating upon cleft palates have 
come almost entirely from men who mastered in their days those difficult fields 
insofar as they concerned: the palate and pharynx and then went on a little 
farther to learn something new about the anatomy, physiology, and operative 
ireatment. 

Schalit® describes three positions in which the velum, tongue, and pharyngeal 
wall may be found with respect to one another. This is actually very simplified 
thinking but it is useful for purposes of orientation. The first position is one 
in which the velum neither closes off the nasopharynx and nasal cavity from the 
oropharynx and oral cavity nor does it occlude with the tongue to separate the 
oral eavity from the nasopharynx and oropharynx. The second position is one in 
which the velum is raised and closes off the nasal cavity and nasopharynx from 
the oral cavity and pharynx. The third is one in which the velum and tongue 
contact each other to separate the oral cavity from the nasal cavity and pharynx. 
Schalit states that during the acts of normal breathing, speaking, chewing, and 
swallowing, the structures concerned will always be in one of these three posi- 
tions, changing quickly from one to the other, and causing a perfectly airtight 
occlusion. In eases of cleft velum the different physiologic activities in ‘the 
oropharynx are considerably modified. 
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A. The respiration is impaired in one position only; breathing through the 
nose with open mouth, an occlusion of the oral cavity against the nasal cavity being 
impossible. 

B. In sucking the third position is used; i.e., the tongue with the soft palate 
oceludes the oral cavity toward the nasal cavity, causing a negative pressure in the 
oral cavity; respiration through the nose. This cannot be accomplished with a 
cleft palate, as the muscles of the palate cannot touch the tongue and a negative 
pressure, therefore, cannot be created in the oral cavity. 

C. In mastication the intactness of the hard palate generally is of minor im- 
portance. : 

D. The deglutition, however, is primarily started through voluntary movements 
of the tongue, the hard and the soft palate. According to Landois, the following 
separate movements can be discerned: 


1, The mouth is closed by the M. orbicularis oris (N. facialis). 

2. The jaws are pressed together by the masticating muscles (N. trigeminus). 

3. The tip, the dorsum, and the root of the tongue, in this order, are pressed 
against the hard palate, pushing the contents of the mouth (bite or draught) toward 
the pharynx. 

_ 4. When the bolus has passed the arcus palatoglossus, its return into the oral 
eavity is cut off by the action of the musculi palatoglossi which stretch the anterior 
arches tightly toward each other and toward the raised dorsum of the tongue. 

5. Now the bolus is behind the anterior arches and the root of the tongue, 
inside the upper part of the pharynx, where it is subjected to the successive action 
of the three constrictores pharyngis, being pushed past these. The action of the 
superior constrictor is always combined with a horizontal raising (M. levator veli 
palati, N. facialis) and tension (M. tensor veli palati, N. trigeminus, ganglion 
oticum) of the soft palate. The superior constrictor presses (through the M. 
pterygopharyngeus) the posterior and lateral pharyngeal wall—by causing it to 
bulge out—firmly against the posterior margin of the horizontally lifted and 
extended velum, while the borders of the posterior arches are approaching each 
other (M. palatopharyngeus). Thus, the cavum pharyngonasale is being oc- 
cluded, rendering it impossible for the bolus to get pushed upward into the nasal 
eavities. 

6. Dodging the contractions of the three constrictores pharyngis and of 
the esophageal muscles, the bolus is being pushed downward. 


In applying the relevant items to the congenital cleavage of the palate, the 
following possibilities arise in stage 3: The tongue is pressed against the intact 
parts of the palate, that is to say, if the cleavage is in the center, the tongue is 
pressed against the lateral parts of the palate and the alveolus, obturating the 
cleavage. There exists, however, also the possibility that the bolus, through a move- 
ment of the tongue, e.g., by rolling it backward, is immediately being pushed 
toward the posterior arches. For stage 4 it must be said that the stretching of the 
anterior arches toward each other is out of the question in cases of cleft soft 
palate; instead, the dorsum or the basis, respectively, of the tongue, is raised 
higher, and thus the deficiency is being closed. The next move is a compensation 
of the incomplete action of the M. levator veli palatini and M. tensor veli palatini 
through a correspondingly increased contraction of the M. constrictor pharyngeus 
superior, especially of the M. pterygopharyngeus, viz., its most essential part. 
However, the mere retraction of the tongue would help to occlude the cavum 
pharyngonasale. 

Thus, the tongue and the M. constrictor pharyngis superior are used to a 
greater extent in all cases of cleft palate and compensate for the lack of certain 
functions in the physiologically normal deglutition process. Suersen points out 
‘in a lecture in 1867) ‘‘the incorrect substitute movements to which the tongue 
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gets accustomed in cases of congenital deficiencies,’’ and speaks of the necessity 
of correcting the habit of ‘‘these faulty movements, as soon as the tectum palati 
can be closed through muscular action, and a normal pronunciation is aimed at.’’ 
These substitute movements of the tongue are, naturally, made also in the process 
of deglutition and there is no doubt that, as soon as an obturator meets the re- 
quirements, the deglutition becomes, at least partly, normal. 


Oldfield‘ states that ‘‘airtight closure’’ of the nasopharyngeal isthmus is 
recognized to be essential for perfect speech after the repair of a cleft palate. 
When the valve is incompetent, explosions of air, which occur in the mouth in the 
formation of most of the important consonant sounds, fail to oceur because air 
leaks away through the nose. 

Wardill®' believes that the nasopharyngeal valve consists of two parts, a 
palatal and a pharyngeal, which work together in harmony. Closure of the 
palatal part is effected by the levators, which draw the palate upward and back- 
ward toward the posterior wall of the nasopharynx. The pharyngeal element is 
formed by the upper horseshoe fibers of the superior constrictor which are in- 
serted into the soft palate on each side and form a horizontal loop behind the 
posterior wall of the nasopharynx. 

These fibers remain in a state of tonic contraction throughout speech, form- 
ing the ridge of Passavant, which acts as a ‘‘ valve seating for the upper surface 
of the soft palate.’’ Only when speech ceases does it relax; and everyone can 
confirm upon himself Wardill’s observation that there is a ‘‘feeling of slow 
relaxation which normally occurs in the posterior pharyngeal wall on cessation 
of speech.’’ Wardill and Whillis® have confirmed their theories by direct ob- 
servation of the upper surface of the palate and its movements during speech. 
Dorranece®? has made similar observations under similar circumstances and con- 
firmed these findings. 

The lateral portion of the nasopharyngeal isthmus was seen to be occluded 
by contraction of the salpingopharyngeal muscles, and Oldfield believes that the 
pharyngopalatine muscles also help to occlude the lateral part of the naso- 
pharynx. It would appear that on contraction the levator sling fixes the upper 
end of the pharyngopalatine muscle which embraces it in the palate. Acting 
from this point the pharyngopalatine muscle is able to draw the posterior pillars 
upward to obliterate the side of the nasopharynx. 

Denis Browne*® disagrees with Wardill’s theory of tonic contraction of 
the constrictor during the whole period of speech. He believes that Passavant’s 
ridge rises and falls many times during each phase, corresponding to the ex- 
cursions of the soft palate. He postulates the action of ‘‘two overlapping slings 
of muscle.’’ 

Oldfield‘ states : 

The Wardill hypothesis, that the constrictor ridge of Passavant remains con- 
tinuously erect during speech, seems more likely to be correct. The mechanism 

of closure of the nasopharyngeal isthmus by a series of overlapping muscular 

slings is, however, a rational explanation of the sphincter mechanism. Prob- 

ably more muscular slings are involved than the two postulated by Denis 


Browne: 


1. Levator sling. 
2. Superior constrictor slings: 
a. Horse-shoe fibers inserted into each side of the soft palate and passing 
transversely round the pharynx, forming Passavant’s ridge. Whillis’s 


‘*‘nalatopharyngeal sphineter.’’ 

b. Fasciculus forming a thickening of the upper free border, attached 
to the hamulus in front and to the pharyngeal spine behind, rein- 
forcing the levator sling, 
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3. Salpingopharyngeus and pharyngopalatine muscles, occluding the outer 
part of the isthmus by drawing the salpingopharyngeal folds inwards, and the 
posterior pillars upwards. 


In this way, by the synergic action of overlapping muscle slings, the posterior 
wall of the isthmus is drawn forwards, and the lateral walls inwards. In front the 
soft palate is raised and drawn back and its middle third is curved upwards, 
forming a valve which oceludes the narrowed isthmus. 


Blair and Brown™* among others, have suggested that in the absence of 
adequate velar movement during velopharyngeal closure the superior constrictor 
may compensate by overacting to create an extensive bulge of Passavant’s eush- 
ion. Harrington’ in an attempt to check this selected three cleft palate patients, 
all of whom had nasal quality to their speech. While the subjects phonated 
vowels (a and uw), x-rays were taken. Also, x-rays were taken with the patients 
at rest.. The number of patients used was inadequate but Harrington felt that 
certain trends could be stated. The difference in anterior movement of Passa- 
vant’s pad between a and wu was not significant. Although Wolfe® did not use 
the vowel u, he failed to find a significant difference in anterior movement of 
the posterior wall between a and ae. Therefore, it would appear that, in regard 
to the differences in pharyngeal movements between vowels, the results of Wolfe’s 
and Harrington’s studies are consistent. 

Harrington also showed that the tubercle is not necessarily the level at which 
anterior movement of the posterior wall is greatest. Measures indicate that 
greatest movement occurred from 3.25 mm. above the tubercle to 7.50 mm. below. 
This range is consistent with that found by Wolfe. It is of interest to note that, 
although greatest anterior movement of the posterior wall may occur some dis- 
tance above or below the tubercle of the atlas, considerable movement of the pos- 
terior wall may also be observed at the level of the tubercle. This would seem 
to suggest that the anterior movement of the pharyngeal wall occurs over some 
vertical distance rather than at a strictly localized position.’® ‘‘ At the present ¢ 
time no comparison can be made between normal and abnormal pharynges with 
reference to the greater amount of movement at Passavant’s pad. This study 
can only suggest that the movement of Passavant’s cushion may be considerable 
in the individual with a cleft palate.’’ 

More will be said about the physiology in connection with speech therapy 
to be discussed later. 


Reviewer’s Comments on Anatomy and Physiology 


It is plain that even in the normal anatomy and physiology still lurk many 
mysteries which have resisted to date the attempts at solution by the most 
arduous of workers. Certainly, the functional relationships of the palate, tongue, 
and pharynx are extraordinarily complex and do not lend themselves of easy 
explanation using simple diagrams of the sort generally employed in teaching. 
The important fact is that these structures by very numerous combinations of 
movements can and do assume numerous shapes and positions with reference to 
one another. It is through these many intricate relationships that the variations 
in speech, breathing, and swallowing occur. 

The reviewer felt that the recent papers of Dorrance, Oldfield, and Harring- 
ton were particularly good in elucidating certain facts about velopharyngeal 
closure in normal and cleft palate individuals. In summary, it is probably safe 
to say that the closure is not a simple sphincteric one, that it is effected by 
medial displacement of the lateral pharyngeal walls and anterior movements of 
the posterior pharyngeal walls as well as motion of the palate in the postero- 
superior direction, and that in cleft palates these movements are all modified 
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in varying degres. In recent years, more emphasis is being placed on the roles 
of the superior constrictor of the pharynx and of the salpingopharyngeus than 
previously. 

The significance of the different classifications of the palatal clefts ean 
only be appreciated when it is realized that on them frequently rest the selec- 
tions of the types of corrective surgical procedures to be used by the various 
surgeons. One classification lends itself well to the indications for a certain 
group of procedures; another classification, to another group of techniques. 


Etiology 


The halves of the palate normally unite, first with each other and then 
with the nasal septum, in embryonic life.2* Beginning in the ninth week, this 
fusion progresses rapidly from in front backward. Coincidentally bone appears 
in the front part and forms the hard palate. Transverse ridges (to aid in the 
grinding of food) are developed in the mucosal covering of the hard palates of 
most mammals; their reduced state in man (more so in the adult than in the 
fetus) is perhaps correlated with the soft nature of his food. More caudad 
(where union with the nasal septum does not oceur) ossification fails. This 
region constitutes the soft palate; the halves of its free apex, the uvula, are 
commonly still notched at birth. The folds of the soft palate are invaded from 
behind by tissue from the third branchial arches; this is responsible for those 
haeckward prolongations of the palate, known as the palatine arches, which 
delimit the oral cavity from the pharynx. From the same source comes the 
mesenchyme that differentiates into the muscles of the palate. The completed 
palate shows a median seam, or raphe, indicative of its bilateral origin. 

The median nasal processes, which participated so conspicuously in the 
formation of the face, also develop so-called median palatine processes; the 
latter do not contribute to the palate itself but become the premaxillary portion 
of the upper jaw. Fusion between the median palatine processes and the palate 
is incomplete, so that in the midplane there is a gap, the incisive foramen, 
flanked by the incisive canals (of Stenson). These become covered with mucous 
membrane (incisive papilla) although they sometimes are still open at birth, 
as is the permanent condition in most mammals. 

Kaufman?’ asserts that congenital clefts and fissures are the result of ar- 
rested development and that the causes advanced for the arrest are many. 

He believes that one of the most important causes is faulty nutrition. How- 
ever, he goes on to say that the influence of faulty nutrition has not been clearly 
proved in the human race. Women who have received the most liberal and 
nourishing diets during the entire period of gestation have frequently given birth 
to children with elefts. On the contrary, women who have existed on the most 
meager diet and on one or two varieties of food during the entire period of gesta- 
tion have given birth to perfectly normal children. 

Oldfield* states that development may be retarded by ill-nourishment, and 
the more recent acquisitions in evolution suffer first. Experimental work upon 
the embryos of certain lower animals has revealed the fact that a high percentage 
of anomalies occurs when the concentration of the salts in the fluid in which 
the embryo developed is altered. If the amniotic fluid surrounding a human 
fetus was altered, it would seem possible that incomplete development of the fetus 
might result. In nature, such altered composition of the amniotic fluid might 
oceur if the mother suffered from malnutrition. 

Straus** and Petrus Olson, who studied the congenital abnormalities of 
the animals in the Berlin zoo, made the observation that imperfect nutrition 
may be a causal factor in the production of cleft palates. They reported that 
in 1909 thirty-two jaguars were born with cleft palate. They were all from one 
dam by the same sire. The diet was then changed and fresh meat was given, 
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after which no further cleft palate offsprings were born from the same two 
parents. Pickerill®® states that 99 per cent of the lion cubs born at the zoo in 
Regent’s Park toward the end of the last century suffered from cleft palate. 
Since 1923, when Vevers** altered the diet of the lionesses, only two litters have 
been born with cleft palates. 

Oldfield* goes on to say : 


It is a well-known clinical fact that cleft palate is rare in the well-to-do, and 
much more often seen in the children of poor parents. There are many such indirect 
items of experimental and clinical evidence to suggest the importance of improper 
nutrition as one aetiological factor in the causation of cleft palate. 


Schultz3* °° wrote: 


Malnutrition is another factor thought to play an important role in the cause 
of cleft lips and palates. The time element of this lesion, i.e., the fifth or sixth week 
of intra-uterine life, coincides perfectly with the time of malnutrition induced by 
hyperemesis gravidarum. Both occur in the fifth or sixth week of gestation. 
Many mothers, however, will say they were not sick a minute during the time they 
were carrying the child, and yet the child has a cleft. Still more mothers will say 
that they were very sick during the early months and their children have no cleft 
of lip or palate. 


Vitamin A deficiency was mentioned in 1944 by Olinger*® as a possible 
cause. 
Kaufman” lists heredity as another important cause. The frequent oc- 
e'rrence of clefts in the descendants of those who had clefts and in members 
the same family point strongly to heredity. In many eases the occurrence of 
the affliction does not take place until the second, third, or fourth generation. 
Heredity is thought by Schultz** to be the most important etiologic factor. 
He says: 
The frequency of the lesion in parents and children of the same family or in 
several children of the same family in varying degrees suggests heredity as the likeli- 
est cause. The lesion may very easily be overlooked for a generation or two if the 
deformity is minor. A bifid uvula, a slight notching of the upper lip or a con- 
genital scar of the lip, may easily escape observation. Such may go unnoticed 
throughout the lives of immediate kin—father, mother, uncle or aunt—and yet all 
be afflicted. 


Oldfield* states that the significance of the hereditary factor is generally 
accepted, and is probably the most important one in a certain number of cases. 
In about 20 per cent a definite family history can be traced, but in some eases 
the forebears have been noted to have an upper lateral incisor tooth of small 
size or absent since birth (Clement Lueas,*® 1888). In certain families the 
tendency to cleft palate is inherited only through the females. 

In a eareful, thorough survey, Fogh-Anderson** concluded that the most 
important cause is heredity. 

In presenting his own material, derived from the Surgical and Pediatric 
Services of Diakonissestiftelsen Hospital, and from the State Institute for 
Patients with Defects of Speech in Copenhagen, Denmark, the author analyzes 
all 703 of the cases. The work was completed while Fogh-Anderson was as- 
sistant to the University Institute for Human Genetics. 

Many of the family pedigrees are tabulated in order that the reader may 
follow the familial tendencies in the formation of various types of clefts. The 
conclusion is drawn that there are two different malformations with no genetic 
connection, viz., (1) harelip with or without associated cleft palate, and (2) iso- 
lated cleft palate. 
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Harelip (with cleft palate) oceurs most frequently in males, whereas iso- 
lated cleft palate is found most frequently in females. Harelip is found most 
frequently on the left side (most authors agree that about 75 per cent occur on 
the left side). Approximately 10 per cent of children with harelip or cleft 
palate have severe malformations at birth. Most of these are either stillborn 
or die shortly after birth. There is no proof that relatives of patients with hare- 
lip or eleft palate show more than the normal tendency or frequency of mal- 
formations in general. 

On the basis of twin studies, the conclusions are drawn that in monozygotic 
twins the frequency of concordance in the ease of harelip (with cleft palate) 
is greater than ini dizygotie twins; and that isolated cleft palate is genetically 
independent. 

Tabulating the incidence of the appearance of harelip (with cleft palate) 
among relatives shows that heredity is an important etiological factor, both of 
harelip (with eleft palate) and isolated cleft palate. 

Shea and Nelson* reported a case of fraternal twins, one with unilateral 
harelip and eleft palate, and the other with bilateral harelip. Lévy** reported 
a similar condition in identical twins in 1928. 

Thoma*® mentions regional trophic factors due to poor development of blood 
vessels as a possible cause. Defective vascular supply is also thought a possible 
eause by Kaufman.” He states: 


The process of growth and development depends upon the formation of loops 
of blood vessels in the embryonic tissue which become organized tissue. In defective 
vascular supply may be found a probable cause of arrested development and this 
would explain its occurrence in early fetal life and at the terminal distribution 
of the vascular supply. The vascular supply to the right half of the head is 
greater than to the left. This probably accounts for the more frequent occurrence 
of the clefts of the lips and alveolar process on the left side. 


Mechanical causes are also put forth. Schultz’? says that in the fourth 
or fifth week of intrauterine life, the first branchial arch closes and forms the 
lower jaw. 


This structure, being V-shaped, is forced between the three centers of ossifica- 
tion of the upper jaw by the extreme flexion of the child in utero; segments of 
the upper jaw, therefore, do not unite. 

The tongue is relatively enormous at this time, more than filling the oral 
cavity; this, too, may prevent the union of the parts. Other mechanical causes 
are amniotic adhesions, cord interference—by being wrapped around the head— 
tumor formation, and interference of hands and feet. 


Rosenthal*: in 1935 reported a cleft palate associated with a congenital 
tumor of the tongue. Thoma*® mentions that several investigators feel that the 
tongue develops in an upward direction and has normally a great deal to do 
with the union of the palatal processes, and, therefore, when failing to develop 
normally, may prevent union. This is especially the ease in abnormal head 
position of the fetus. 

Insufficiency of inherent developmental force is another possible etiological 
factor. Grace** announced that this was being investigated in relation to the 
statistical study referred to later. Those who support this theory have stated 
that facial clefts are frequently found in families with a large number of chil- 
dren. 

Olinger®® states as a possible cause poisonous substances circulating in the ex- 
pectant mother such as drugs, aleohol, and toxins. 
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Maternal impression as a cause still comes up in the literature.*” ** Kauf- 
man?’ even goes so far as to claim it as one of the most important causes. 
He then says: 


At present the influence of maternal impressions cannot be absolutely 
denied, but the mother will state positively that she had not the maternal im- 
pressions during gestation, and in many cases where strong maternal impressions 
existed, the offspring was perfectly developed. Many eminent obstetricians have 
admitted the possibility of maternal impression being the cause. 


Kaufman also states that clefts may be the result of syphilis. 

Almost all authors*® ** * admit in the final analysis that the etiology of cleft 
palates is obscure or unknown. However, as can be seen, they do not hesitate 
to discuss possibilities. 


Reviewer’s Comments on Etiology 


The cause is unknown; the causes may be speculated about. Maternal 
impression seems to be headed toward that limbo in which many other medical 
myths now find themselves. There can be little doubt that malnutrition is an 
etiological factor in some of the animals, but its role in human beings is still 
vague. Heredity seems to be the best choice so far, and the works of Fogh- 
Anderson are particularly significant in tliis regard. 

The reviewer will be very interested to learn the results of present investiga- 
tions of congenital malformation in infants born to mothers who had German 
measles early in pregnancy. This is one of the more recent leads which may be 
important in providing us with a better understanding of the etiology of cleft 
palates. One other infection which has had its turn as a possible cause is syphilis ; 
the incidence of congenital cleft palates does not seem to have decreased although 
that of syphilis has decreased. As a matter of fact, Fogh-Anderson’s work in 
Denmark, a country with a relatively low incidence of syphilis, showed a rather 
high incidence (1 in 665) of cleft palates and harelips. 


Incidence 

J. S. Davis”® in 1924 reported 24 cases of cleft palate and harelip in 28,085 
births or 1 in 1,170. Vaughan”? stated that lip and palate clefts occur about once 
in 1,200 births. 

Olinger® cites a report from the War Department on ‘‘ Defects Found in 
Drafted Men.’’ This report claimed that in 2,500,000 men examined there were 
1,183 cases of cleft palate and 283 cases of cleft lip. Vermont showed the highest 
percentage of cleft palates, 1.55 per thousand. These figures relate only to men 
between 21 and 32 years of age examined. Olinger then says: 


When we consider the fact that women of the same age would probably 
show the same percentage; that, in the younger stages of life, the percentage 
is much higher and, furthermore, the large number of both sexes under 21 and 
over 32 years with palatal defects, we cannot but realize that the percentage of 
cleft palate patients is higher than was shown by the War Department. 


He adds that 1 in 10,000 to 12,000 is born with a complete cleft of the roof 
of the mouth accompanied by a single or double cleft of the lip. 

Grace** in Pennsylvania studied 202,501 birth certificates filed in 1942. 
Two hundred fifty children in the group had cleft palates. The ratio is 1 in 800. 
In this work, Grace found that the highest percentage of cleft palates occurred 
in babies born of women in the age group 21 to 25, the most fertile age group. 
This disagrees with the statement of Blair and Ivy** that it is possible that 
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children born late in the reproductive age of the mothers are more likely to 
have congenital defects than the first children born to these mothers unless there 
is a definite hereditary tendency to malformation. 

Vaughan, Keith, and W. B. Davis are of the opinion that this deformity is 
very rare among the Negroes. Crace’s*' study showed that there were 241 white 
habies and 9 Negro babies born with cleft palate. This is a lower ratio of Negroes 
to white than is shown in the total number of births. Of the total number born, 
5.5 per cent were Negroes, while only 3.6 per cent of those born with cleft palates 
were Negroes. 

It would appear that more boys are born with cleft palates than girls, a 
fact which has been stated by many writers. The ratio, as usually given, is 105 
hoys born to 100 girls. However, Grace’s*! survey showed 155 boys ta 88 girls. 
On 7 certificates, the sex was not recorded. 

Of the 250 cleft palate infants, 41.6 per cent were primiparous while 38.6 
per cent of Pennsylvania babies in 1940 were primiparous.*! 

Dodds* felt that Grace’s work gave a more accurate appraisal of the case 
load than ean be found elsewhere. 

Fogh-Anderson* discussed the incidence of harelip and cleft palate in 
Denmark. The total number of patients with harelip and/or cleft palate in 
Denmark is estimated to be 4,000. The frequency at birth is 1/665. He also 
presented comparative figures by various authors throughout the world. 

Schalit* states that 1 in 1,000 births has a cleft palate, and Cooper** mentions 
| cleft palate in every 1,000 to 1,200 births. 


Reviewer’s Comments on Incidence 


Grace and Fogh-Anderson have produced the best work in this regard in 
the last few years. Of definite importance are the questions which this type 
of statistical work raises: why are these clefts more common in white people, 
who are generally better nourished, than they are in Negroes? What accounts 
for the sex difference in the incidence, ete.? It is hoped that these investigators 
and others will continue these studies and provide us with some of the answers. 


Association of Cleft Palate With Other Abnormalities 

Cleft palates frequently are associated with other abnormalities.“° A 
case associated with a congenital tumor of the tongue has been cited already.*' 
Lannelongue and Ménard“ also reported a case in 1891. 

In Fogh-Anderson’s series,** approximately 10 per cent of children with 
harelip or cleft palate have other severe malformations at birth. 

Stine and Crisp*? show an infant born with a cleft palate, harelip, and 
bilateral microphthalmia. 

Avery*® in 1931 had a harelip and cleft palate case (32-year-old female) who 
also showed cleidocranial dysostosis and bilateral radioulnar synostosis. 

Complete anodontia was associated with a harelip and cleft palate in a case 
reported by Cooper.** 

In 1939, Lyons*® reported a case of harelip and cleft palate associated with 
polydactylism and syndactylism. 

A 4-year-old boy with a cleft palate, a giant-cell tumor of the right femur, 
ocular hypertelorism, a congenital rotary nystagmus, a cerebral birth palsy 
(Little’s disease), a right unilateral harelip, cranial abnormalities, a deviated 
septum, a small sella turcica, and great enlargement of the small wings of the 
sphenoid was reported by Posner and Piatt*® in 1940. 

Brophy’ in his own series of cases found the following congenital defects 
associated with cleft palate: hydrocephalus, microcephalus, inguinal and um- 
bilical hernia, clubfoot, a supernumerary ear, six toes on each foot and two 





eee 7, 





aie awe 4 





664 QUARTERLY REVIEW OF LITERATURE 


thumbs on each hand, five fingers on the right hand and no thumb, hypospadias, 
web fingers and toes, three deformed fingers, curvature of the spine, spina 
bifida, absence of one eye, one eye smaller than the other, absence of the pre- 
maxillae, cleft lip, single and double, protruding premaxillae, one incisor tooth 
in premaxillae, fissures in the cheek extending from the left lip to the inner 
canthus of the eye, angioma, phimosis, heart lesions, ete. 

Straith and Patton®™ in 1943 reported a family with thirteen members in 
three generations, six of whom had bilateral harelips, some with associated cleft 
palates and bilateral congenital mucous cysts of the lips. 

The case of a young boy with a cleft palate, spina bifida, cranium bifidum, 
nasopharyngeal encephalocele, and a right incomplete harelip was reported in 
1943 by Ingraham and Matson. 

Oldfield* * and Greig® in 120 cases of cleft palate report two cases of hyper- 
telorism and an incidence of harelip of 62.5 per cent. 

Bolling® stated that mental deficiency occurs eight times more frequently 
in cleft palate patients than in an unselected group of people. 

Oldfield* in his 120 cases found four with gross mental deficiency and three 
with definite abnormal mentality. He remarks: 


It is to be expected that if one part of the body is ill-developed, there is a 
tendency for other parts to be similarly affected, and about 20 per cent of cleft- 
palate cases have other congenital defects, apart from harelip. 


Schultz** reports a strange cleft of the palate running from the right side 
of the soft palate toward the posterior end of the right maxillary alveolar process. 
The child also had a macrostomia and other oral defects. 


Reviewer’s Comments 


Bad luck seldom comes in dribbles; it is certain that the incidence of other 
congenital anomalies is higher in the cleft palate patients than in the general 
population. The cases reported here are by no means all that appear in the 
literature of the last few years, but they serve to give an idea of the variety of 
Nature’s pranks and of the frequency with which they oceur. 


Effects of the Cleft Palate on the Patient 


Many of these effects have already been mentioned and others will be more 
fully discussed under later headings. Some, however, can best be mentioned here. 

Kemper® reports that before closure of the palatal cleft the infant is usually 
predisposed to upper respiratory and middle ear infection. Thoma*® states that 
infection of the nasopharynx and chronic eatarrh are common. 


Often, through involvement of the eustachian tubes, the ears are affected. 
Otitis media may result, and in 30 to 40 per cent of the afflicted the hearing is im- 
paired and the patient may become permanently deaf and dumb. Labyrinthitis with 
disturbance of the equilibrium has been observed. Bronchitis and pneumonia may 
complicate local infections. 


Barsky*’ says: 

The first function of the palate is to maintain a mechanical partition between 
the oral and nasal cavities, thus preventing the introduction of foreign bodies ittto 
the nasal cavity with the consequent possibility of infection. 


Feeding of the infant with a cleft palate may be difficult. As a result the 
child is apt to be undernourished and its health may suffer.** ** * °° Barsky,” 
however, states: 


The attitude that the malnutrition of a cleft palate infant is actually due to 
the cleft is an erroneous idea. It is possible, of course, that feeding may be some- 
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what difficult on account of the deformity. The remedy for this situation is not to 
subject the undernourished infant to the additional strain of operation but first 
to improve the nutrition by careful feeding. It is fortunate indeed that cleft 
palate children usually soon become accustomed to either the bottle or breast 
feeding. The surgeon, therefore, should not permit his judgment to be swayed by 
the argument that only a united palate will benefit the undernourished child. 


Deformity of the upper jaw is likely to increase if the cleft is not closed.*” 
‘‘At birth there is no deficiency of tissue, but later the action of the tongue and 
pressure of the mandible against the inclined planes of the alveolus cause a 
spreading of the maxillary bones and underdevelopment of the ununited palatal 
processes.’’ There is, therefore, a large opening that tends to increase with the 
growth of the face, resulting in a proportionally decreasing amount of palatal 
tissue. 

The relation of the lateral cleft to the incisor teeth has aroused some interest, 
because of a difference of opinion regarding the location of the cleft. In the ma- 
jority of cases the second incisor is missing, presumably being eliminated by the 
cleft. In some cases the cleft separates the first and second incisors, but in most 
cases the cleft is found between the second incisor and canine, and in isolated in- 
stances it has been found posterior to the canine tooth. The answer to this irregu- 
larity is probably to be found in the fact that the teeth are not developing in 
relation to the premaxilla and maxilla but form independently from the con- 
tinuous dental lamina after the processes have been joined. Therefore their place 
of origin may vary, and the location in the premaxillary or maxillary side of the 
cleft is probably accidental. 


However, cases are found in which the formation of a cleft causes a disturb- 
ance of the dental lamina, even a split in the tooth germ, so that a supernumerary 
tooth results; in some instances a tooth may erupt in the cleft itself. 


The dental arch in cleft palate is generally very irregular, and malocclusion 
is common. The incisors often are misplaced, inverted, or erupted in labioversion. 
They may be twisted and the roots are often curved or otherwise deformed. The 
treated case may show dental malformations caused by instrumentation which can 
be avoided by the modern methods of surgery. 


The effects of the cleft on speech have been mentioned previously. Under 
the heading ‘‘Speech Therapy’’ a further discussion of the speech abnormalities 
will be found. 


However, the effects of the speech and feeding abnormalities and of the 
appearance (particularly if the lip and nose are involved) as the child grows 
older on the morale, mental development, and psychic development of the patient 
may be profound. Beder?®°** feels that experience indicates that the cleft 
palate child is an oral and facial cripple who often tends to react to mundane 
conditions in a manner similar to that of other types of cripples. Self-conscious- 
ness makes him hypersensitive to the taunts or the obvious pity of others. Such 
a child aecepts his condition as a permanent inadequacy, or, on the other hand, 
his attitude may be‘one of open rebellion. In either case, he must struggle along 
under a handicap which usually interferes with his education and his social 
adjustments. He concentrates his attention on learning and play with difficulty. 
As part of his efforts, he employs compensatory, though abnormal, tongue and 
lip movements to disguise his conspicuous nasal tone, which results in incorrect 
speech habits. In any event, because of his handicap the patient often becomes 
a public charge. Therefore, early correction to obviate as much as possible of 
the physical and mental injury is of the utmost importance. 
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Davis and Selleck*® say : 


In children, disfigurements attract the attention of all. Grown-ups are excited 
to pity, disgust, or horror by deformed children. On the other hand, the child’s play- 
mates react in a different manner. Their curiosity is aroused, and remarks passed 
publicly to ridicule or embarrass the victims are the rule rather than not, Chil- 
dren are unfortunately cruel to others less favored than themselves, little realizing 
what feeling of inferiority and depression they are creating in the minds of their 
playmates, This attitude is particularly manifest in congenital cleft lip and palate 
deformities, in which in addition to disfigurement, abnormalities in speech .are 
present. The dread of ridicule and mocking during recitation in school is often 
enough to cower the most courageous little soul and mark him as a thing apart. 
Even though he may have mastered his lessons, his oral delivery and his appear- 
ance are obstacles too great to hurdle. As a result he becomes self-conscious, in- 
creasingly sensitive and maladjusted to his own environment. As he grows older 
his mental attitude may so change that he becomes an economic and social failure. 


The cleft palate patient, according to Harkins,® is a person who for a great 
many reasons finds personal and social adjustment very difficult. Expressed 
more fully, he is a person who is unhappy, uncomfortable, and unhealthy. He is 
gravely handicapped in his competition with normal persons in earning a living; 
he is at a serious disadvantage in winning the respect of his associates and he is 
discouraged from forming close and rewarding friendships. 

Olinger*® ®* writes that the mental and moral effect of this affliction is one of 
social maladjustment, which usually results in a sense of inferiority and frustra- 
tion and not seldom in delinquency and criminal or psychopathic tendencies. 

Among the results of a cleft palate listed by Schultz** are: speech defect, an 
inferiority complex, a chronic otitis media, a chronic progressive deafness, an 
atrophic pharyngitis, a loss of all the fine coordinated movements of the lip, 
tongue, cheeks, floor of the mouth, palate and throat, bad habits formed because 
the patient tries and tries and cannot produce perfect phonation because of 
imperfect anatomical restoration. 


Reviewer’s Comments 


The effects of the cleft palate on the patient are extremely important in the 
treatment of the patient. The reviewer has been particularly interested to see 
how much thought is now being given to the psychie aspects of this problem. 
However, in most places, even today, little in the way of an organized program 
including, as one of its main components, the psychologic therapy, is available 
to these patients. Better nursing care and instructions to the mothers have 
helped to diminish the incidence of severe malnutrition in these infants, but the 
problem of deafness in these cases has not been solved. 
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Reviews of New Books 


Atlas of Dental and Oral Pathology. By JosepH Bernier, D.D.S., M.S., 
Lieutenant Colonel, Dental Corps, United States Army; Chief of Dental and 
Oral Pathology Section, Army Institute of Pathology; Pathologist to Registry 
of Dental and Oral Pathology; and J. E. Ash, M.D., Colonel, United States 
Army, retired; Scientific Director of American Registry of Pathology. Ed. 4, 
a complete revision and rewriting of the previous editions of James B. Mann, 
D.D.S., M.D., Colonel United States Army, retired, and Henry M. Goldman, 
D.M.D., former pathologists to the Registry. 236 pages. Washington, D. C., 
Registry Press, Army Institute of Pathology, 1948. 


The book is divided into ten chapters, each chapter having as an introduc- 
tion a summary of the material to be presented in atlas form. The bibliography, 
while short, gives for the most part a complete review of the subject. The book 
contains most of the pathologic lesions seen in the oral cavity. The pathology of 
the hard and soft structures of the teeth are discussed and various disturbances 
are shown both clinically and microscopically. Conditions such as dens in 
dente, opaque enamel, hereditary opalescent dentine, mottled enamel, and Hutch- 
inson’s teeth are illustrated. Periodontal disease is shown in several plates, the 
essential pathology being illustrated. Odontogenic tumors are classified into 
ectodermal, mesodermal, and mixed. This classification is logical and gives a 
basis for the type of tumor that contains both ectodermal and mesodermal strue- 
tures, which hitherto have been classified solely under the term ‘‘odontoma.’’ 
The odontogenic and fissural cysts are shown. An important portion of the book 
deals with inflammatory lesions seen in the oral cavity and in the salivary glands. 
The oral lesions of specific etiology are thoroughly demonstrated, many speci- 
mens of which are very rarely illustrated in other books; these are scarlet fever, 
lupus erythematosus, blastomycosis, herpes zoster, and coccidioidomyeosis. The 
effects of atom bomb radiation are shown clinically and microscopically. Both 
benign and malignant tumors of the mouth are discussed and illustrated from 
the clinical as well as the microscopic aspect. The illustrations in the book are 
clear, of good detail, and show the essential pathology of the various lesions. 

The Atlas of Dental and Oral Pathology is a distinct and valuable addition 
to the dental library and it is highly recommended to those interested in the 
subject. The student of pathology and those reviewing oral disease for board 
and other examinations will find the Atlas concise, comprehensive, and well 
arranged. It can be used not only as a reference book but also as a supplemen- 
tary book in the teaching of oral pathology. 

H. M. G. 


670 














REVIEWS OF NEW BOOKS 671 


The Efficient Dental Assistant. By Erne. Covineron, D.H. St. Louis, 
The C, V. Mosby Company, 1940. 


This book presents clearly and cogently all the phases of dentistry a dental 
assistant should know, and also many beneficial factors in our everyday living. 

Written with knowledge and feeling, this instructive volume teems with 
facts of professional interest. It is comprehensive in scope, and is based on 
actual knowledge derived from the author’s personal experience, comments from 
dentists and groups of dental assistants. 

This second edition has new material which is timely and immediately help- 
ful to the dentist and dental assistant. It shows the growth of the dental pro- 
fession and the vital need for educated and trained dental assistants to meet 
modern scientifie progress. 

It would be invaluable in a dental office or to a dental assistant who is just 
starting her profession. Likewise, it provides a refresher course for the dental 
assistant of experience. 

The text is interesting, and is written in terms that anyone can understand. 
It completely covers the many requisites necessary to be an asset in a dental 
office. It even stresses the value of personalities in the dental assistant’s work. 
The importance of being courteous and developing a cultured voice are specifi- 
cally stressed. These in themselves affect human conduct socially, professionally, 
and commercially, and are often overlooked as professional prerequisites. 

The author has made every effort to cover the essentials that make for a 
well-trained dental assistant. She also enlightens the assistant in office man- 
agement, psychology with patients, terminology, good will to the patients, and 
other important phases that will benefit the assistant in her everyday routine. 

It is a textbook of value not only to an assistant who has chosen dental 
assisting as a profession and career, but also to her doctor for reference and 


review. 


Grace RosInson. 





Fr wevemmen—vone——oale 





ne 


Abstracts 


of Current Literature 


SUPPORTIVE TREATMENT 


Streptomycin in Clinical Practice. A Review and Case Reports. Hugh J. Morgan and 
John 8. Hunt, Vanderbilt University School of Medicine, Nashville, Tenn. Am. 
Pract. 1: 73-86, October, 1946. 


A review of the present-day knowledge of streptomycin and a report of 45 additional 
cases treated with the antibiotic are presented. These cases represented examples of sus- 
ceptible infections selected by the committee on chemotherapeutics and other agents of the 
National Research Council for more extensive clinical trial of streptomycin. 

The need for a simple method of estimating levels of streptomycin in body fluids is 
stressed. Estimation of such levels by methods of bioassay is difficult and subject to error 
unless carefully controlled. The authors feel that only general rules for optimum dosage 
of streptomycin in various infections can be laid down because of the wide variation in 
the susceptibility in vitro to streptomycin of different bacterial species and of different 
strains of the same species. They emphasize the importance of in vitro tests of the sus- 
ceptibility of bacteria to streptomycin in order to insure the administration of adequate 
doses of the antibiotic and to minimize the risk of acquired resistance to it. They are in 
agreement with other investigators who recommend the institution of treatment of sus- 
ceptible infections with large doses of streptomycin in order to bring about rapid control 
of the infection and to prevent the development of resistant bacterial strains. 

All parenterally administered streptomycin was given by repeated intramuscular 
injections, and the authors feel that multiple or continuous intravenous injections are 
rarely necessary in the treatment of severe infections. They believe that intrathecal 
administration of streptomycin is advisable in cases of meningitis caused by susceptible 
organisms because of the unpredictable rate of diffusion of the antibiotic into the cerebro- 
spinal fluid. 

Bacteremia due to gram-negative bacilli was controlled in five instances, but in the 
four cases in which well-established tissue foci of infection were present, streptomycin 
therapy had no effect on the lesions. Surgical drainage of abscesses, where possible, is 
necessary in such patients. 

No serious toxic reactions were encountered. 

7, a 


Oral Penicillin. Editorial, South. M. J. 41: 183, February, 1948. 


The advantages of drugs taken by mouth instead of parenterally are obvious. Effec- 
tiveness of oral penicillin has been studied rather extensively in the past two years, and 
it would appear that if it is given in quantities four or five times the intramuscular dose 
an effective blood concentration is obtained.1 Husson,2 of New York University, has 
observed blood concentrations obtainable in normal infants from one week to five months 
of age, all free from infection. Calculating amounts and. timing dosage from previous 
work of several investigators on the subject, Husson dissolved 20,000 units of penicillin 
in 5 to 10 ¢.c. of water, and administered it in the first ounce of the infant’s formula, He 
concluded that an adequate serum concentration was 0.06 units per c¢.c., and estimated 
the serum concentration at various intervals after ingestion. Several of the infants 
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showed levels of 0.960 units half an hour after drinking the penicillin. After three hours, 
serum concentrations from 0.480 to 0.060 were observed. At the end of six hours no 
penicillin was detected in the serum of any of the infants. 

Husson believes the serum levels of penicillin in infants to be higher than those 
which adults would show, due probably in part to the lower gastric acidity of the infant, 
and possibly also to the relative inefficiency of the infant kidney. Levels up to three 
hours were believed to be therapeutically adequate after this single dose of 20,000 units. 

This simplified method of penicillin administration for infants, as well as for adults 
is a valuable addition to the medical armamentarium. It is to be hoped that it will not 
inerease the careless or thoughtless prescription of penicillin, an invaluable drug to which 
microorganisms tend to become resistant. 


References 


1. McDermott, W., Bunn, P. A., Benoit, M., Dubois, R., and Haynes, R.: Science 101: 228, 
1945. (Quoted by Husson.) 
2. Husson, George S.: Oral Penicillin in Infants, J. Pediat. 31: 651, 1947. 
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Penicillin by Intra-Oral Drip. G. R. Royston. Brit. M. J. 2: 454, Sept. 20, 1947. 


Administration of penicillin by continuous oral drip is suggested for the treatment of 
faucial infections caused by Vincent’s organisms, other severe throat infections, as severe 
faucial diphtheria, and surgical conditions of the throat. 

The method described employs a standard drip-transfusion set, with the needle 
replaced by a piece of soft, thin rubber tubing. A piece of dental wire in the lumen 
permits the tubing to be bent into the shape of a J. The short curved end is placed in the 
mouth in the buecogingival suleus. The tube is then taped to the face above the mouth, 
at the bridge of the nose, and on the forehead. A solution containing 50,000 units of 
calcium penicillin in one pint of normal or half-normal saline was delivered in twenty-four 
hours. : 

The author states that the drip was well tolerated. It was not removed during eating 
or sleeping. The only reaction observed was the development of a brown fur on the 
tongue in about one-fourth of the patients, associated in some instances with a metallic 
taste or headache. 

In eighteen cases of Vincent’s infection of the tonsils and fauces, subjective im- 
provement was noted within six hours after beginning the drip. Two patients with 
glandular fever of the anginous type and six with acute tonsillitis were relieved of dis- 
comfort within a few hours. Seven diphtheria carriers of three weeks’ duration became 
swab-negative after seventy-two hours; however, three days after treatment, all became 
swab-positive. 7 2. © 


Surgical Problems in Patients With Diabetes Mellitus. L. S. McKittrick. Chicago M. 
Soe. Bull. 50: 235, Sept. 27, 1947. 


A brief review on surgical problems in patients with diabetes is presented in which 
the author states that the use of penicillin has completely changed the concept of the 
management of carbuncles and has completely altered the approach to certain problems 
of the lower extremities in diabetic patients. 

The author states that formerly large carbuncles were a threat to the life of the 
patient. Treatment required wide excision and prolonged hospitalization. Now, with 
penicillin given intramuscularly in doses of 60,000 units every three hours, the lesion 
usually disappears in three to five days, or becomes reduced to a small fluctuant area 
requiring a small incision. The author states that while carbuncles may be treated on an 
outpatient basis by penicillin in peanut oi! or injected locally, hospitalization with intra- 
muscular penicillin is the preferred procedure. 

Problems of the lower extremities usually fall into three groups: (1) lesions which 
are primarily infections of a foot with adequate circulation; (2) lesions which are pri- 
marily due to defective arterial supply; (3) neuropathic ulcerations. 
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The use of penicillin to control infection makes possible procedures which were for- 
merly too dangerous. Penicillin is administered in doses of 300,000 to 500,000 units daily 
(60,000 units 3-hourly) for at least twenty-four hours before operation and for five to 
seven days after operation. Operation above the area of gangrene and gross infection 
usually gives good results even when circulation is impaired. The author states that 92 
transmetatarsal amputations were done with no deaths and with satisfactory functional 
and anatomical results. It is stated that in cases where one or more digits are involved, 
transmetatarsal amputation offers excellent insurance against later complications. 
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Idiosyncrasy to Drugs. Carl A. Dragstedt. J. A. M. A. 135: 133, Sept. 20, 1947. 


Early writers used the term idiosyncrasy to imply an abnormal response to drugs and 
they recognized that this abnormality could be either quantitative or qualitative. While a 
quantitative variability in susceptibility to drugs has had casual recognition for centuries, 
it received little serious study until the last two decades. Recent studies have shown that 
when due account is taken of all the tangible factors such as age and weight, which might 
alter the susceptibility to drugs, there still remains a characteristic and rather wide normal 
variability in the quantitative response to drugs. The term idiosyncrasy has come to have 
the narrower meaning of a qualitative abnormality in the response to drugs, signifying 
such effects as urticaria, neuritis, jaundice, anemia, leucopenia and the like, which some 
drugs produce in some persons but do not produce in the majority, irrespective of the 
dose employed. In the very definition of idiosyncrasy, then, physicians are confronted 
with two aspects of the problem—what persons and what drugs. With respect to the 
former, practitioners today do not appear to know much more than did their prototypes 
of one hundred years ago. Whether idiosyncrasy is due to a constitutional defect, un- 
changeable and incurable, or to a transitory state brought about by disease or nutritional 
deficiency is not understood. The statement is commonly made that some 10 per cent of 
the population have an inherited predisposition to the allergic diseases caused by foods, 
inhalants, and similar environmental agents. 

There is substantial reason to conclude, therefore, that a variety of drug idiosyn- 
erasies may depend on various nonallergic factors, and it seems probable that some drugs 
may produce both allergic and nonallergic types of toxic reactions at the same time. 
There would seem to be some merit in an attempt to distinguish between these reactions, 
and to that end I would suggest the following provisional criteria: 

1, An allergic basis seems to be indicated when the pattern of the toxic reaction is 
consistent with that of the allergic disorders produced by antigenic agents. This means 
that reactions characterized by urticaria, dermatitis, angioneurotic edema, and asthma are 
probably allergic in character; that reactions characterized by jaundice, acute yellow atrophy 
of the liver, and optic atrophy are probably not allergic, while granulocytopenia, anemia, 
thrombocytopenia, and polyneuritis may well be one or the other. 

2. An allergic basis seems to be indicated when a priming or sensitizing administra- 
tion of the drug appears to be a factor in the history, while a nonallergic basis seems to 
be indicated when either long-continued administration or the use of substantial doses 
appears of major importance. 

3. An allergic basis seems to be indicated when the untoward reactions are alleviated 
by epinephrine, diphenhydramine hydrochloride (‘‘ benadryl hydrochloride,’’ N.N.R.), and 
similar agents, whose ameliorating effect is not reasonably credited to an antiallergic effect. 


tT, os 0; 
ORAL PATHOLOGY 
Myositis Ossificans of the Masseter Muscle. Joseph G. Kostrubala and Raymond J. Talbot. 


Plast. & Reconstruct. Surg. 3: 52-55, January, 1948. 


Only three cases of myositis ossificans of the masseter have been reported since 1924. 
They occurred in young males as a result of direct trauma to the masseter muscles, Severe 
swelling and trismus resulted. 
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The authors report a case of a white male, 21 years of age, admitted for treatment 
of trismus six months after injury. He was struck by an enemy bullet which entered the 
right side of the face in the region of the malar bone and made its exit at the middle of 
the anterior border of the right sternocleidomastoid muscle. He noticed numbness in the 
right side of the face and was unable to open his jaw immediately after the injury. He 
received no benefit from physiotherapy exercises, heat, or various types of apparatus to 
force open the jaws. X-ray examination revealed a calcified mass, 4 em. long and 2.2 em. 
wide, extending from the zygomatic bone to the angle of the mandible. The entire mass 
was excised from the zygomatic bone through a horizontal incision made at the site of 
the original injury. It was detached from its lower attachment through a submandibular 
incision. Postoperatively, the patient was a little better but trismus reappeared; and one 
month later x-rays revealed a recurrence which was probably the result of the formation 
of a hematoma in the space previously occupied by the bony growth and consequent calci- 
fication. Obliteration of the cavity was accomplished in a second operation four months 
after the first by the removal of the bony growth and the insertion of a dermal graft 
from the abdomen. In three weeks the patient was able to open his mouth fully. Nine 
months after the operation, the function of his jaws was unimpaired and he was able to 


masticate all types of food. 


ORAL MEDICINE 


Chronic Ulcerative Gingivitis. Frode Hilming. J. Canadian Dent. A. 14: 27, January, 1948. 


Chronic ulcerative gingivitis has been very common in Denmark in recent years. 
Symptoms are few and vague so that patients and dentists often ignore the disease. Of 
fifty-three patients examined in one series, twenty-four were suffering from heavy lassi- 
tude, headache, rheumatic disturbances, depression, or irritability. After the gum disease 
was treated, the general symptoms in all twenty-four patients disappeared. Twenty-one 
out of the twenty-four patients had fever of subfebrile character, which ceased during 
treatment. The sedimentation rate was found to be increased in fourteen patients, and 
become normal after treatment. The remaining patients of the total number of fifty-three 
had neither increase in temperature nor in sedimentation rate. Thus focal infection has 
been clearly demonstrated in a great percentage of the cases. 

Treatment by ordinary methods was difficult in many of the cases. The new Danish 
organ or tissue preparation Eboson (Ferrosan) did splendid service. Eight to ten intra- 
muscular injections of Eboson in connection with local therapy were instrumental in 
effecting a cure in about 90 per cent out of 250 hopeless cases, which had for months been 
treated with all other remedies, penicillin included, without results. 


Lymphomas and Leukemias. Lloyd F. Craver. Memorial Hospital. Bull. New York 
Acad. Med. 23: 79-100, February, 1947. 


Lymphomas and leucemias account for 6.4 per cent of all deaths from cancer. They 
principally affect the younger age groups. They are brought within the scope of every 
kind of practitioner by their ability to affect any part or function of the body and because 
they can mimic many other diseases. Progress in diagnosis and therapy (with emphasis 
on prompt and regular treatment) indicates promises of curability in certain types of 
Hodgkin’s disease and lymphosarcoma and greater palliative and life-prolonging effects of 
therapy for most of this group of diseases. 

Differentiation between these various diseases is often difficult because of indistinct 
boundaries between them. Transition from one type to another is frequently found. The 
diseases also often appear to lie on a borderline between inflammatory processes and true 


lymphomas or leucemias. 
There appears to be evidence for the unicentrie origin of most cases of Hodgkin’s 
disease and some eases of lymphosarcoma. If the original localized disease is in a location 
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amenable to complete surgical removal followed by roentgen therapy, or to obliterative 
roentgen therapy, there should be a possibility of cure. However, in the bulk of the cases 
(all the leucemias and most cases of mycosis fungoides, lymphosarcoma, and Hodgkin’s 
disease) the disease is widespread. Here, results in palliation have greatly improved. 

In treatment neither the nitrogen mustards nor radioactive phosphorus can supplant 
roentgen therapy, and are best regarded as complementary tools. Intense irradiation is 
the one agent which can best bring the relief necessary in the bulk of cases of Hodgkin’s 
disease, lymphosarcoma, and chronic leucemia. Trials with urethane, reportedly effective 
in the palliation of leucemia, have been disappointing. The five-year survival curves based 
on surveys for the period 1930-1940 reflect almost exclusively the results of external 
irradiation and supportive measures. These figures show a decided improvement for 
Hodgkin’s disease, lymphosarcoma, and lymphatic leucemia, but not for myelogenous 
leucemia. 


Hemophilia. The Clinical Use of Anti-Hemophilic Globulin. George R. Minot and F. H. L. 
Taylor. Ann. Int. Med. 26: 363-67, March, 1947. 


The beneficial effect of whole blood transfusions in hemophilia, recognized for over 
thirty years, has been shown to be due to a factor or factors residing in platelet-free 
plasma. This antihemophilic fraction, which lowers the coagulation time of hemophilic 
blood, is closely associated with the globulin fraction of plasma and is neither prothrombin 
nor fibrinogen. 

In the process of fractionating human blood plasma to produce albumin, three 
globulin fractions have been found which contain antihemophilic activity. Fraction I, 
containing 60 to 90 per cent of the fibrinogen, is the only one of these globulin fractions 
as yet available in suitable form for intravenous injection. As little as 11 mg. of Fraction 
I injected intravenously into a hemophilic patient caused a marked drop in coagulation 
time, and between 200 and 400 mg. gave effects similar to that produced by 100 e.e. of 
fresh blood or 80 ¢.c. of frozen plasma. 

Patients with hemophilia may be prepared for operative procedures by injections of 
Fraction I, and its use in the control of hemorrhage is now under investigation. 

Since the deficiency in hemophilia may not be in a single factor, the effect of the 
other globulin fractions of human plasma should be investigated in hemophilia as soon as 
preparations suitable for intravenous human use are available. 

Progress has also been made in the development and utilization of thrombin prepa- 
rations for the control of local hemorrhage. Thrombin acts directly on fibrinogen to pro- 
duce fibrin clots, and its action is more rapid than that of antihemophilic globulin. Prepa- 
rations of human thrombin are of importance for use in wounds which later are to be 
closed by suture. For open hemostasis, thrombin prepared from animal sources has been 
used with no irdication of local or systemic sensitivity reaction. Thrombin must never be 
injected parenterally as it may produce intravascular clotting. 

The introduction of both globulin preparations and thrombin has markedly lowered 
the dangers attendant upon surgical operations on hemophilic patients. 


Systemic Herpes Simplex (Kaposi’s Varicelliform Eruption). Leslie P. Barker and E. S. 
Hallinger. J. A. M. A. 135: 149, Sept. 20, 1947. 


Since the development of laboratory procedures which demonstrate its presence, the 
virus of herpes simplex has been found to be the cause of a wide range of infectioi.s. It 
has been demonstrated in such localized lesions as the common fever blister, aphthous 
stomatitis, acute herpetic gingivostomatitis, and paronychia. It has also been recovered 
from the spinal fluid and brain substance of patients with encephalitis. Since 1941 the 
virus of herpes simplex has been demonstrated in the cutaneous lesions of those infrequent 
and grave systemic infections known as Kaposi’s varicelliform eruption. 
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This uncommon syndrome which bears Kaposi’s name was first clinically described 
by him in 1887 as a disease resembling chicken pox and occurring in children with allergic 
eczema. In one case reported on examination, the following was revealed: redness, edema, 
and swelling of the whole face including the eyelids. There was oozing and crusting on the 
cheeks with a secondary infection apparent in some of the lesions. The skin on the neck 
and upper part of the chest, especially on the shoulders, was bright red and moderately 
edematous. Scattered over the arms on the flexor surfaces particularly, and over the 
abdomen and thighs was a patchy chronic neurodermatitis with numerous blood-crusted 
excoriations. The cervical and submaxillary lymph nodes were enlarged and tender. The 
rectal temperature was 101° F., and the leucocyte count was 8,200 with 85 per cent poly- 
morphonuclear neutrophiles and 15 per cent lymphocytes. The entire condition at first 
suggested a disseminated neurodermatitis accompanied by an acute contact dermatitis of 
the face, neck, and shoulders or smallpox in its early stages. 

The day after admission the patient was acutely ill. She complained of severe 
general malaise, and her face showed such pronounced edema, redness, and tumefaction 
that it was swollen beyond recognition. Her eyelids were swollen shut, and vesicles had 
developed on them as well as on the vermilion border and on the inner side of her lips. 
Extremely painful lesions in her mouth necessitated tubal feedings and infusions of dex- 
trose and isotonics solution of sodium chloride. Laboratory studies were done and the 
Paul test proved the presence of the virus of herpes simplex. 

Because of its reported effect in herpes simplex, 0.1 ¢.c. of moccasin venom (1:3,000 
solution) was injected intradermally on the afternoon of the patient’s fifth hospital day. 
Her temperature dropped to 101.4° F. on the following morning but rose again that after- 
noon to 104° F. A 0.2 ¢.e. dose of snake venom was then administered. The temperature 
again fell to 100.6° F., but it rose again in the afternoon to 103° F. Another 0.1 ¢.c. of 
moccasin venom was given, and within six hours the temperature dropped to normal, where 
it remained except for occasional afternoon elevations to about 100° F. Three subsequent 
daily injections of the venom, 0.2 c.c., 0.3 ¢.¢., and 0.4 ¢.c., respectively, were given. 

The acute erythema of the face, neck, and chest began to subside on the day follow- 
ing the drop in temperature. (Some diffuse redness persisted, however, for four weeks.) 
Most of the edema, except that on the eyelids, disappeared rapidly. The vesicles and 
pustules so prominent during the first ten days of the illness continued to appear in de- 
creasing crops until, after the twelfth day, only a few new lesions arose. By the twentieth 
day all crusts had fallen off leaving red, slightly depressed areas. 

The patient’s general recovery was simultaneous with her cutaneous improvement. 
Her diet was gradually increased from fluids to soft solids to a regular diet with the 
omission of coffee and carrots, to which she was allergic. 

When she was last seen, sixty-five days after the onset of her illness, the patient’s 
face and neck still revealed a slight blotchy redness, but no residual scarring was present. 

The conclusion is drawn that the disease is due to a systemic as well as a wide- 
spread cutaneous inoculation of the virus of herpes simplex. 

Because of the systemic symptoms and the recovery of the virus of herpes simplex 
from the cutaneous lesions, the suggestion is made that those cases of Kaposi’s vuricelli- 
form eruption from which the virus of herpes simplex is recovered be called systemic 


herpes simplex. 


T. J.C. 


Contact Dermatitis. Simplification of Therapy and of the Search for Causes. Richard L. 
Sutton, Jr. J. Missouri M. A. 44: 481, July, 1947. 


‘*Contact dermatitis is an inflammatory cutaneous reaction to chemical substances 
when they have touched and injured the skin. All degrees of inflammation from simple 
hyperemia to gangrene may be encountered. The lesions are at first itchy, then erythema- 
tous, and limited to the regions touched by the irritant. Later they become papular and 
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vesicular, but pustular only if secondarily infected. The manifestations may spread be- 
yond the borders of the zone of original contact becoming, perhaps, widespread and scat- 
tered over the body, depending on conveyance via fingers or clothing and on the degree 
of cutaneous reactivity to the contactant. 

‘*Complications include (1) secondary infections, bacterial, mycotic or both; (2) 
foeal infections, which often alter the disease, rendering it chronic and recalcitrant; and 
(3) previous treatment, involving medicinal irritation, sometimes roentgen ray burns. 

‘*When the irritant is not known—and this is the situation when a patient is first 
seen—there need be no haste to identify the cause. One can count upon cure, temporary 
at least, if one simply removes all possible causes. Unless the patient is considerably dis- 
tressed by his disease, he ordinarily will not be willing to be hospitalized, but hospitali- 
zation, with complete control of the environment, separating the patient from his home, 
job, clothing, hair tonic, toothpaste, garden, sofa cushions and insect powder, is an effec- 
tive way to bring irritation under control.’’ 


Gold Therapy in Rheumatoid Arthritis. Ward Darley. Northwest. Med. 46: 34-37, Janu- 
ary, 1947. 


The use of gold therapy is justified only in the active case of rheumatic arthritis. 
The definite contraindications to gold therapy are pregnancy or a history of the presence 
of dermatitis (except for psoriasis), asthma, colitis, urticaria, hepatitis, nephritis, blood 
dyscrasia, severe anemia, and diabetes mellitus. 

Toxic reactions must be recognized early since there is no method which will prevent 
them. A complete blood and urine examination should be made before each dose of gold is 
administered, and the patient must be questioned carefully with regard to untoward symp- 
toms. After the toxic reactions have developed, the treatment must be individualized 
to meet the conditions as they arise. Cutaneous reactions are the most common and may 
be accompanied by conjunctivitis which may be so severe as to cause corneal ulceration. 
Stomatitis is also a common reaction and while a metallic taste, nausea and vomiting do not 
usually require termination of treatment unless persistent, continuous anorexia and diar- 
rhea are definite indications that the therapy must be discontinued. 


Fluorosi e Carie Dentale. Fluorosis and Dental Caries. Isaac Schour. Stomatologia 1: 
35, 1946. 


The first observation and report of chalky, opaque strips on the teeth occurred in 
the vicinity of Naples in 1901 by Eager of the American Public Health Service. This 
feature became more striking after it had been found that children from other parts of 
Italy had shown the same phenomena in having as many transversal strips on the enamel 
as the number of summer vacations they had spent at that particular place. In 1930, 
fluorine in the drinking water was identified as the cause of that appearance on the enamel 
of the teeth. Two methods of investigation were adopted on the experimental tests 
(mice): 

1. The food of the selected specimen was mixed with fluorides (NaF). 

2, Administration of the fluorine compounds (NaF) by the parenteral way. 


The results of these two methods of investigation showed the same picture of alter- 
ated enamel calcification, but the morphology of the enamel lesions was different in both 
cases. Whereas the specimens fed with fluorine-mixed food had developed an irregularly 
spread enamel surface lesion with brown pigmentation, the injection of the compound gave 
a regular form of systemic alteration in the calcification of the enamel and the dentine. 
Corresponding to the period of the injections, incurved lines or rings appeared on the 
enamel and dentine of the mice’s incisors, exactly marking the time of the injection. 
Logically, the layer of the inalterated ename] and dentinal tissue which was to be found 
between the rings of lesions would have marked the rate of development in the inter- 
mission period of the injections. : 
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According to the investigations of G. V. Black and F. McKay, the spotted areas on 
the enamel were free of caries. These observations led to further studies of this problem, 
the result of which is suggested in three methods of fluorine application: (1) addition 
of fluorine salts (NaF) to the drinking water (1:1,000,000 part). The results of this 
method are still outstanding; (2) application of 1.5 per cent NaF on the surface of the 
teeth. This type of caries control cannot be considered as an effective public health pro- 
gram as it is conditioned to the voluntary endeavor and collaboration of the patient; (3) 
distribution of fluorine and animal bone tablets to the public. The fallibility of this 
method excludes a sound discussion of the matter. The presence of the fluorine salts on 
the enamel surface serves a twofold purpose: it inhibits the formation of bacterial 
enzymes and it forms the relatively insoluble CaF. 


As @, 2. 


Penicillin in the Treatment of Actinomycosis. D. R. Nichols, and W. E. Herrell. J. Lab. 
& Clin. Med. 33: 521, 1948. 


Forty-six patients who had actinomycosis were treated with penicillin and have been 
followed for periods of from one to five years. Of twenty-six patients suffering from 
cervicofacial actinomycosis, twenty-four had excellent results. These results were obtained 
after an average period of treatment of less than two months, a period significantly less 
than the usual length of time required to obtain comparable results when penicillin was 
not used. Of nine patients who had pulmonary actinomycosis, five recovered. Of eight 
patients who had abdominal actinomycosis, six recovered. All three patients who had 
pelvic actinomycosis recovered. All strains of Actinomyces bovis cultured from these 
patients were sensitive to penicillin in vitro. Therefore, penicillin appears to be an effective 
chemotherapeutic agent in the treatment of actinomycosis and a useful adjunct to other forms 
of therapy. 


DENTOALVEOLAR SURGERY 


La Apicoectomia (Apicoectomy). Andres G. Weber. Rev. Protesis Clinica 9: 9-10, 1948. 


Apicoectomy is a conservative operation which consists of the extirpation of the 
pathologic tissue, the dental pulp, the root apex, the granuloma, and the surrounding bone 
infected by microorganisms. This operation is indicated in case of the anterior teeth with 
either the acute or chronic form of the disease. 

Reimplantation and transplantation were used in dentistry some years ago. The 
affected tooth was extracted and the pulp canal was disinfected and filled, the alveolar 
socket curetted, and the tooth replaced in the socket. My father before me and I have 
cut off the tooth apex in such cases and filled the canal with gutta-percha or amalgam, 
an operation which can be called extraoral apicoectomy. Of course, the time limit of the 
reimplanted tooth is relatively short because of the osteoclastic process destroying the root. 

Apicoectomy is an operation that consists of (1) treatment of pulp canal; (2) amputa- 
tion of the tooth apex; (3) elimination of all infected tissue, and (4) suturing the wound. 

Apicoectomy is a conservative operation that allows one to keep a tooth in good function 
which otherwise must be extracted. It is limited to monoradicular teeth. 

Co. F<. 


Reverse Technique for the Treatment and Filling of Root Canals. H. H. Pearson. J. 
Canadian Dent. A. 14: 126-130, March, 1948. 


The author describes a technique of endodontia for anterior teeth, the crowns of 
which carry restorations that prevent easy access through the pulp chambers and canals 
to the apices. Teeth considered are any upper or lower anteriors (a) which are narrow 
and have large approximal fillings so that entry into the pulp chambers might cause 
destruction of the crown, (b) which have jacket crowns which are well constructed and which 
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would hy the usual methods be destroyed, and (c) which bear a crown or an inlay with a 
post supported by a post in the pulp chamber and canal, where the removal of the post would 
destroy the crown and at times the root as well. 

He uses a sterile technique and makes a horizontal incision midway between the gingival 
margin of the teeth and the mucobuceal fold. He then makes a bone window to expose the 
apex of the tooth and cuts off a small segment of the apex with a No. 558 burr so that there 
will be easy access to the root canal with files and paper points. The canal is filed with bent 
files and then sterilized. From a stock of metal points previously prepared, one is chosen that 
will fill the canal and thoroughly seal the apex. He uses a metal called indium which may 
easily be burnished or even melted to make a perfect seal. The operation area is irrigated 
with saline, and the root end is treated with ammoniacal silver nitrate precipitated with 
eugenol. The area is flushed again, and the flap is returned to its normal position and sutured. 
Follow-up x-rays prove that tissue tolerance to indium cones is good. 


Bacterial Endocarditis; Experiences With Penicillin Therapy at the Massachusetts General 
Hospital, 1944-1946. O. Paul, E. F. Bland, and P. D. White. New England J. Med. 
237: 349, Sept. 4, 1947. 


An analysis is presented of data from forty-four patients with bacterial endocarditis 
treated with penicillin at the Massachusetts General Hospital in the three-year period 
1944-1946. 

Patients ranged in age from 3% to 72 years. There was no relationship between age 
and successful treatment. 

Rheumatic heart disease was present in 82 per cent of patients; there was a high 
incidence of aortic valve lesions. 

Endocarditis followed upper respiratory infections in 19 patients (43 per cent) and 
dental extractions in 5 (11 per cent). 

The ‘alpha hemolytic streptococcus was the predominant organism, occurring in 82 
per cent of cases. In most of the thirty-one cases tested, the organisms were penicillin- 
sensitive; in 5, 1 to 8 U./c.c. was required for inhibition of growth. Increased resistance 
during treatment occurred in two cases. 

The authors state that in vitro sensitivity was a reliable guide to penicillin dosage. 
In general, a blood level five times the in vitro inhibitory concentration is required. It is 
pointed out that other factors such as the method of administering penicillin, duration of 
treatment, the patient’s immune response, and the anatomic features of the valvular lesion 
influence the course of the disease, as well as the sensitivity of the organism. 

Penicillin was administered by various methods: by intermittent intramuscular in- 
jection at intervals of one to four hours, by continuous intramuscular or intravenous in- 
fusion, and by oral infusion. The authors state that no conclusions can be made as to the 
efficacy of any method. The constant intramuscular method proved satisfactory provided 
that massive doses were not used and the volume of fluid was limited to 800 to 1,000 c.c. 
daily. Five per cent glucose in distilled water was preferred to saline solution as the 
diluent. 

The smallest curative dose was 2,685,000 units in fifteen days; the average, 500,000 
units daily for three weeks. Doses as high as 10,000,000 units daily were given. It is 
recommended that dosage based on the in vitro sensitivity of the organism be continued 
for four weeks. Therapy should then be temporarily halted and progress evaluated. 

Other medication given concomitantly included sulfonamides in fourteen patients, 
benzoic acid in nine, typhoid vaccine in one, and streptomycin in one. Anticoagulants 
were not used. 

Of the forty-four patients, twenty-nine (66. per cent) were alive and well at the 
time of this report. In the fifteen fatalities, the infection appeared to have been con- 
trolled in nine, and bacteremia persisted in six. Of those with apparently controlled in- 
fection, one died from a second attack of bacterial endocarditis, and eight died from 


‘cardiovascular complications. 


» A ee ok 
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Importancia de la Correcta Aplicacion de los Principios Immunologicos en Odontologia 
(Importance of the Correct Application of Immunization Principles in Dentistry). 
Antonino Fernandez. Revista Estomatologica de Cuba 15: 11-16, 1947. 


Vaccine Therapy.—The prophylactic treatment of certain diseases of vaccination is 
one of the most important weapons at the disposal of modern medicine. It is of the utmost 
consequence when vaccine therapy is preventive because thusly an infectious disease can 
be controlled even when it is epidemic in character. In order to produce a state of organic 
resistance or immunity, it is essential for the vaccine to contain antigenic qualities. The 
particular material employed must be capable of producing specific antibodies. Among 
the most important antigens are protein and carbohydrates. When a complex organism 
is inoculated, a predominant antibody is produced which corresponds to the antigen form- 
ing the greatest proportion of the cell. Other antibodies in a lesser proportion are formed. 
The author stresses the great importance of the pure antigens. In natural resistance the 
humoral factor is of great importance in addition to the antibodies. Opsonins make the 
germs susceptible to phagocytosis. The polymorphonuclear leucocytes are the defensive 
blood cells which act in inflammatory reactions, phagocytosing bacteria, dead cells, and 
perhaps producing at the same time antitoxins when disintegrating. 


Selection of the Immunizing Agent.—Vaccines are prepared with dead or living 
germs. The latter are employed in small doses and the place of inoculation is different 
from the usual site of entrance used by the pathogens. Generally, the vaccines are made 
of dead germs lessening the danger of contamination. The dentist should work closely 
with the bacteriologist so that he can study and examine the germs of a particular buccal 
infection and prepare an autogenous vaccine which is capable of counteracting the specific 
infection. 

Selection of the Microorganism.—The laboratory worker should study the pathogenic 
effect of the microorganisms when inoculated in susceptible animals, establishing the 
minimum lethal dose and the time necessary for the production of the pathologic effect. 
Since streptococci and staphylococci are usually present in the oral cavity, their possi- 
bilities in vaccine therapy should be better established. 


Organic Reaction.—The organic reactions are of great importance to the dentist em- 
ploying vaccines. Certainly the doses and the number of inoculations necessary for pro- 
ducing immunity vary with the type of the vaccine and the way it is administered. 

Local reactions may appear at the site of the inoculation, producing hyperemia, 
edema, and pain. Such signs are precipitated by the preservatives contained in the vac- 
cine, or by the allergic reactions of the individual. 

The general reaction consists of malaise one hour after the inoculation, the intensity 
and duration of which depend on the dose and the susceptibility of the patient. 

C. F. C. 


FRACTURES OF THE JAWS 
Antibiotics in the Surgery of Trauma. C. B. Lam. Am. J. Surg. 74: 302, September, 1947. 


A brief summary of the usefulness of the antibiotics (penicillin, streptomycin, tyro- 
thricin, and bacitracin) in traumatic surgery is presented, based on reports from the litera- 
ture and the experience at the Henry Ford Hospital. 

The author states that the antibiotics have not obviated the need for orthodox 
surgery in the prophylaxis and treatment of infected wounds, but are valuable adjuncts. 
Ideally, their use should be accompanied by bacteriologice diagnosis. 

The most widely used antibiotics are penicillin and streptomycin. The discussion 
of their usefulness has been presented under the following headings: Injuries of soft 
parts; compound fractures; burns. 

Penicillin may be administered by intermittent intramuscular injection, a daily in- 
jection of a beeswax-oil preparation, or orally. In the author’s opinion, intermittent intra- 
muscular injection is the most reliable. 
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In cases with gram-negative organisms resistant to penicillin but sensitive to strepto- 
mycin, the latter drug may be administered intramuscularly in doses of 1 to 6 Gm. daily. 
All patients with compound fractures at the Henry Ford Hospital receive prophy- 
lactic intramuscular penicillin for at least two weeks—50,000 units every three hours for 
the first week and half this dosage for the second. 
2. oc 


BENIGN ORAL TUMORS 


Tumore mixomatosa del processo alveolare ad evoluzione atipica ma con prognosi buona 
(Atypical Evolution of a Myxomatous Tumor of the Alveolar Process With Good 
Prognosis). Lopez Marcello. Clinica Odontoiatrica 3: 58, March 31, 1948. 


A 40-year-old female patient without any previous medical or dental history is 
presented by the author as having a large tumor about the size of a walnut involving the 
left maxillary molar and premolar region. It is described as red in color and granulated 
in appearance with yellowish spots spread here and there. According to the history the 
patient fell and fractured the left maxillary molar, the roots of which were extracted at a 
later date. Three years after, a voluminous tumefaction of a fleshy appearance and 
nontender in character developed. For one year the tumor did not reveal any dimensional 
changes, but within eighteen months of its appearance a rapid growth was to be noted. 
Phonetic alterations and difficulties in mastication were the cause of the patient’s inquiry. 
The tumor is described as hard, fibrous to palpation, and slightly movable but not re- 
ducible. It was painless when palpated. The roentgenogram showed evidence of a 
sequestrum in the area of the left first molar and the retained root of a fractured second 
premolar. The existence of a central tumor with the outlines of a cyst was evident on the 
film. The author does not refer to the characteristic trabecular form of bone rarefaction 
which gives the tumor the picture of a ‘‘honeycomb.’’ The histologic examination af- 
firmed the presence of a myxomatous tissue formed by delicate connective fibers inter- 
twined between themselves and a few cells. The picture, as the author describes it, around 
the vascular formations was dominated by plasma cells with their ‘‘cartwheel’’ nucleus. 
The tumor consisted of embryonal stellate cells with long cytoplasmic processes, and of 
triangular, pyramidal or fusiform cells held together in a fine mesh of mucin matrix. In 
the benign type of the tumor the connective tissue cells produce fibers of collagenous 
material; in the malignant form mitotic figures can be observed. 

ko 


MALIGNANT ORAL TUMORS 


Malignant Lymphoma. The Value of Radial Surgery in Selected Cases. C. A. Hellwig. 
Surg., Gynec. & Obst. 84: 950, May, 1947. 


Surgery as a therapeutic measure in malignant lymphoma has been generally aban- 
doned and has been replaced by radiation therapy because the disease is regarded as 
essentially systemic. 

During the past twenty years, I have not infrequently noticed that sufferers from 
malignant lymphoma lived five years and longer after surgical removal of a single tumor 
and belied the gloomy outlook which I had predicted from the microscopic section. 


Classification of Malignant Lymphoma 


In cases of lymphoid tumors, the difficulty in distinguishing between an inflammatory 
and a neoplastic tumor and the uncertainty of correlating histologic structure and clinical 
course is familiar to every pathologist. Many surgeons and pathologists call all lymphoid 
malignant growths simply lymphosarcoma and they point out the possible transformation 
of one process to another. They believe that these processes are not only genetically 
related but that fundamentally they are merely phases of the same disease. 
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The number of cases encountered in this survey of 130 malignant lymphomas were 


as follows: 


CASES 

1. Reticulocytoma 16 
2. Giant-cell reticulocytoma 5 
3. Monocytoma 2 
4, Hodgkin’s disease 26 
5. Lymphoblastoma 44 
6. Follicular lymphoma 2 
7. Lymphocytoma 34 
8. Plasmocytoma 1 

Total 130 


The justification of subdividing the malignant lymphomas into eight distinct groups 
rests on the constancy of the cell type in an individual case. 





Fig. 1.—Inoperable neck tumor in a 56-year-old male. Biopsy by incision into a tumor 
which is firmly fixed to surrounding structures is not advisable. Aspiration biopsy revealed 
typical lymphoblastoma. Initial response to roentgen treatment good. In our material, one 
out of three noninflammatory neck tumors was a malignant lymphoma. 





Fig. 2.—Localized reticulocytoma of mandible in a 5-year-old girl. Total removal of 
lower jaw, without radiation, resulted in cure. No evidence of disease today, ten years after 
operation. 


Incidence.—In comparison with other types of cancer, malignant lymphoma is not 
common, Between January, 1925, and December, 1945, 699 lymphoid tumors were sub- 
mitted to our laboratory for histologic diagnosis, of which 234 proved to be malignant 
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lymphomas. They represented less than 5 per cent of all cancers examined during the 
2l-year-period. The average number of malignant lymphomas seen in our laboratory 
during an average year is therefore less than twelve. Our material came from fifty-seven 
surgeons and the largest number of lymphoid tumors submitted by a single surgeon was 
eighteen, while fifty-three physicians had only one case each. 


Age.—At the age of onset we have listed the age at which the first relevant symptom 
was noted. For the entire group the average age was 44.7 years, but 10 years lower than 
that for the epithelial types of cancer (53.8 years). The average age was 5 years higher 
in females (45.5 years), than in males (40.8 years). In general malignant lymphoma is 
rare before the age of 20 years and after the age of 70. Our youngest patient was 4 
months old (lymphoblastoma), and our oldest, 84 years (monocytoma). 


Treatment.—In general, malignant lymphoma is extremely radiosensitive, and it is 
not surprising to observe a bulky tumor mass regress to half its size after a few days of 
treatment and completely disappear within a week. In occasional cases in which large 
masses are situated in vital locations inaccessible to surgical intervention, for instance 
intrathoracic tumors radiation may be lifesaving and may avert sudden death. On the 
other hand, most observers agree that roentgen therapy does not seem to prolong the 
a\ cage duration of life. 

Since x-ray treatment has become the standard treatment for malignant lymphoma 
once the diagnosis has been established, a comparison of patients treated in this manner 
with those who have been treated solely with surgery is extremely difficult. 

The pessimistic view that surgery as a therapeutic measure in malignant lymphoma 
is contraindicated presumably on the basis that the disease is essentially systemic is con- 
trary to our experience. First it is noteworthy that 10 per cent of our autopsy cases 
certainly were not systemic in character but showed single localized lesions accessible for 
surgical excision. Second, the long survivals in our series following operation suggest 
that in certain cases of malignant lymphoma with localized lesions, patients may be 
treated more successfully by surgical procedure than by any other means. 

Surgical therapy was initially employed in sixty-seven cases with the intention of 
effecting a cure and often in ignorance of the true nature of the tumor. Of the sixty- 
three patients who survived the operation, twenty-one received no other form of therapy, 
while forty-two received postoperative external radiation regardless of the absence of 
clinical symptoms. 

Of the twenty-one patients who underwent surgical operations and who did not 
receive radiation therapy, twelve survived five years or longer and none shows at present 
any evidence of disease. In this group the following types of malignant lymphoma were 
represented: two reticulocytomas, one giant-cell reticulocytoma, one Hodgkin’s disease, 
and nine lymphocytomas. 

In 40 instances, radical removal of a single focus of disease was followed by ade- 
quate radiation. Eighteen of the forty patients survived and nine are at present without 
clinical evidence of the disease. ‘There were six lymphoblastomas, ‘seven lymphocytomas, 
one follicular lymphoma, one plasmocytoma, and two patients with Hodgkin’s disease in 
this second group. 

From these observations it must be concluded as long as malignant lymphoma is 
confined to an accessible single mass that there is an excellent chance for obtaining a 
cure by complete removal of the primary focus. 


Eosinophilia in Malignant Tumors. Its Significance. Norman H. Isaacson and Paul Rapo- 
port, Jewish Hospital of Brooklyn, Brooklyn, N. Y. Ann. Int. Med. 25: 893-902, 
December, 1946. 


The authors report fifteen cases of proved malignancy associated with eosinophilia 
above 10 per cent in which other causes of eosinophilia had been eliminated. These cases 
were drawn from the files of the Jewish Hospital of Brooklyn in a review of 2,363 cases 
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f malignancies over an eight-year period. The incidence of eosinophilia above 10 per 
cent in the peripheral blood in malignancy was 0.54 per cent. 

In 90 per cent of the composite series, proved metastases were present; in 7 per cent 
they were suspected but not proved; in 3 per cent metastases were neither demonstrated 
nor suspected. The authors conclude: ‘‘Eosinophilia when it occurs with malignant 
tumors, and when other causes can be ruled out, is indicative of dissemination and con- 
sequently significant of a poor prognosis.’’ 

The primary sites of the neoplasms reported were in many different tissues. 

7. Oe te 


Certain Factors Influencing Cancer Curability. Alfred G. Levin, M.D. South. M. J. 40: 
259-261, March, 1947. 


Dr. Levin ably discusses the serious duty devolving upon the practitioner not only 
to be thoroughly familiar with the long-established basic facts concerning malignant dis- 
ease but also to keep abreast of the latest advances and to grant to every case the full 
advantage of today’s best practical knowledge of this most curable of all the highly fatal 
diseases. He takes note of the increasingly informed attitude of the layman regarding 
cancer and its curability and of the well-planned state cancer control programs and well- 
directed education on a national level, which aid greatly in reducing the delay period for 
which the patient is at fault. The culpability for delay, he observes, is shifting more and 
more to the shoulders of the physician. He cites a recent study of 500 consecutive cases 
at Memorial Hospital in New York which showed that about 45 per cent of delays were 
the fault of the patient alone, 40 per cent the fault of the original physician alone, and 
the remaining 15 per cent a combination of the fault of both. 

In his plea for widespread application of today’s basic knowledge of this disease, 
which in itself would effect a cure in well over half of all cases of cancer, he stresses the 
extreme importance of biopsy. This procedure, in turn, emphasizes the necessity for 
professional teamwork in promoting early diagnosis of this formidable enemy of man. 


T. J. C. 


PLASTIC PROCEDURES 


Wound Closure Without the Use of Grafts. Thomas O. Otto, M.D. Ann. Surg. 125: 778- 
787, June, 1947. 


The author sets forth the possibilities of wound closure anatomically and physiolog- 
ically by two ancient surgical procedures, namely, the radical undermining of wound mar- 
gins and interpolation. Interpolation is defined as the surgical transplantation of tissue. 
In dealing with approximately 11,000 battle wounded, all wounds, it is pointed out, were 
closed by excision of the wounds, the radical undermining of the margins, and the employ- 
ment of marginal flaps when necessary. 

Multiple-stage closure is termed practicable when wounds do not permit closure 
after radical undermining; repeated undermining and closure can be carried out at inter- 
vals as early as two weeks. When tension is too great to assure wound closure by radical 
undermining, marginal flaps may be cut and rotated across the wound. 

Secondary wound closure by these methods, it is proved, restores normal functions 
more quickly than the use of grafts. The methods reviewed permit definitive surgery in 
a shorter elapsed time. Diagrams showing the distances proved safe for mobilization in 
different anatomic locations and photographs illustrating the various stages of closure in 
six cases are presented. T. J.C. 


The Use of Vitallium Plates to Maintain Function Following Resection of the Mandible. 
Bromley S. Freeman. Plast. & Reconstruct. Surg. 3: 73-78, January, 1948. 


The subject of resection of the mandible is discussed with the problem of immediate 
postoperative fixation of the fragments to prevent external and internal distortion result- 
ing in respiratory distress, feeding problems, and severe deformity. With adults with 
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teeth, the problem is not so difficult, as the proper relationship can be accomplished with 
intraoral wires or dental splints. In edentulous adults and children, difficulties arise. 
Immediate bone grafts fail because of infection or incomplete fixation of fragments. If 
there is malposition, secondary bone grafting becomes more difficult. The author recom- 
mends the use of vitallium plates to fix both fragments firmly in their original places and 
to maintain rigidity of the mandible during the period between operations. 

Three cases are reported in which the author’s methods were used with satisfactory 
results. He uses simple Sherman type plates of vitallium in varying sizes which can be 
bent to proper curvature in the operating room. It is felt that double screw fixation at 
both ends results in rigidity which cannot be obtained by the intraoral stainless steel pin 
used by Brown and Byars, which can become loosened in the bone ends, or twist, thus 
altering the space relationship of the fragments. The pin used by Brown and Byars may 
protrude through the mucosa to give an added complication. The author considers the 
use of vitallium plates as a simple, dependable method of stabilization in aged or debilitated 
persons in whom bone grafts are not feasible, and as a temporary measure for those 
patients who will eventually have bone grafts. 


Reconstruction of the Left Maxilla. H. Hoyle Campbell. Plast. & Reconstruct. Surg. 3: 
66-72, January, 1948. 


The author reports a case in which the maxilla and malar had been excised, leaving 
no defect in the cheek but with the characteristic deformity of the face. Temporal muscle 
and iliac bone were used in the reconstruction, but an attempt was made as well to close 
the palate by surgery and to reconstruct a bony alveolus. 

The patient, a 25-year-old male, had been wearing a prosthesis attached to teeth on 
the right side. These became abscessed and had to be removed. He desired to have 
closure of the palate and to be able to wear a normal denture. The operation was per- 
formed in three stages over a period of five months. He was able to wear his denture 
with comfort. There had been a little shrinkage of the dermal graft but the original 
overeorrection allowed sufficiently for this atrophy. The rounding of the face in its 
upper third showed an excellent cosmetic result. The patient was no longer troubled with 
the trapping of food and the discomfort of an unwieldy prosthetic appliance, nor with the 
escape of air and a ‘‘nasal’’ sound in his voice. 


ASSOCIATED DISEASES 


Dental Problems in Ear, Nose, and Throat. A. R. Anneberg. J. Iowa M. Soc. 37: 494, 
November, 1947. 


Closer cocperation between the dentist and the otolaryngologist is urged and the 
following conditions of dental origin are discussed: maxillary sinusitis, antra-oral fistula, 
cellulitis, and infections of the parapharyngeal and sublingual spaces. 

The maxillary sinus may become infected from diseased roots of teeth, retained 
unerupted teeth, or extraction accidents. The infecting organisms are usually the staphy- 
lococeus, streptococcus, pneumococeus, or Vincent’s organisms. A history of a faulty or 
aching tooth is important for diagnosis. The pus has a characteristically foul odor. 

Treatment recommended includes extraction of the tooth and irrigation of the sinus 
daily or every other day with normal saline, followed by installation of 0.25 per cent 
Paredrine containing 800 units calcium penicillin/e.c. If thick tenacious mucus forms, 
installation of a suspension of sulfathiazole crystals in Paredrine is suggested. Surgery 
is recommended only for chronic cases, those with a persistent oral fistula, or those con- 
taining a foreign body. 











ABSTRACTS OF CURRENT LITERATURE 687 


Cellulitis of the jaw or cheek may be secondary to caries, apical abscess, or extrac- 
tion. Treatment during the first forty-eight to seventy-two hours with intramuscular 
penicillin (25,000 units 3-hourly), arsenicals, sulfadiazine, and x-ray therapy is recom- 
mended. 

The parapharyngeal space may be infected by tissue contiguity or by way of the 
lymphatics or blood vessels. Treatment suggested is the same as for cellulitis, except 
that the penicillin dosage is 50,000 units 3-hourly. External drainage is indicated if 
response to treatment is inadequate. 

Treatment for infections of the sublingual space is the same as for cellulitis, with 
external drainage if indicated and irrigation with penicillin through a drain. 

t. dG. 


MISCELLANEOUS 


La Fonazione in rapporto all’Odontologia (Speech With Regard to Dentistry). Silvestro 
Baglioni. Stomatologia 1: 11, 1946. 


The author discusses a subject which practically as well as scientifically is not un- 
known: that speech is an action of coherent and coordinate movements of certain ana- 
tomical organs to produce a synthesis of vowels and consonants. The palates, the tongue, 
the sinuses, the teeth, and the lips are among the speech-producing organs of interest to 
the stomatologist. Three systems are instrumental in the production of speech: (1) 
respiration: the inspiration varies the rhythm and intensity of the human voice, the ex- 
piration is the producing agent of speech; (2) larynx: although not the most important in 
the group, but definitely the most prominent agent in producing the sonorous sound with 
its varieties of level (high or deep) and amplitude (full or weak); (3) organ complexes 
which are beneath and above the larynx giving the voice its personal timbre through 
their resonance. 

Among the complexes, the rhino-oral group is the most active part of speech forma- 
tion. This is the field where the stomatologist comes to the fore. The timbre of the voice 
would depend a great deal on the alignment of the teeth, on the type of an artificial 
appliance, on the morphology of the tongue, on the shape of the lips, ete. Perhaps it is 
not uninteresting to note that according to the author’s assertion a consonant cannot 
exist unless followed or preceded by a vowel. The author’s view on this point is con- 
tradictory to the explanations given by Barth! who distinguishes consonants with and 
without concomitant vowels. Hermann? classifies the consonants from an acoustic point 
of view as phonic and aphonic. The author divides the consonants according to their 
place of origin. The labial consonants are the first to be learned by the infant due to 
the relatively early development of the labial museles (orbicularis oris) in the function 
of suction (mama, papa). In an edentulous mouth the voice changes its personal timbre 
due to the abolished or modified border between the cavum and the oral vestibulum. In 
the loss of the upper incisors an alteration would occur in the pronunciation of those con- 
sonants which are formed by pressing the tongue against the lingual surface of the ante- 
rior dental arch. The thickness of an artificial denture around the area of the papilla 
palatina and the Rughe palatine would definitely impair the pronunciation of dental (labio- 
or palatodental) consonants. In conclusion the author emphasizes the important role of 
the mucous membranes, oral muscles, and teeth alignment in the formation of the spoken 


language. 
References 


1. Barth: Einfuehrung in die Physiologie, Pathologie und Hygiene der menschlichen 
Stimme, Leipzig, 1911, Georg Thieme. 

2. Hermann: Fortgesetzte Untersuchungen ueber die Konsonanten, Pfliigers Arch. f. d. 
ges. Physiol. 83: 1900. 


A. G, N. 








688 QUARTERLY REVIEW OF LITERATURE 


Topical Use of Sulfonamides Disapproved. Editorial. South. M. J. 41: 183, February, 1948. 


The warning sounded from time to time regarding the promiscuous use of the sul- 
fonamides in the form of ointments, lotions, powders, and other preparations suitable for 
local application has been emphasized by deletion of the discussion on their local use from 
the 1947 edition of New and Nonofficial Remedies. Instead, there is the following statement: 
‘«Experience gained in World War II seems to indicate that the use of crystalline sul- 
fonamides as topical agents was not very successful in the management of wound infection 
or in treatment of infections of the skin or mucous membrane. The routine use of sul- 
fonamides as topical applications in wounds, burns and in superficial infections is there- 
fore to be discouraged.’’ 

In its recent report* the Council on Pharmacy and Chemistry of the American Med- 
ical Association reiterates a previous recommendation that the local application of these 
drugs be limited to the relatively few cutaneous infections known to respond to this form 
of therapy and that such medication be administered only under the careful supervision 
of a physician. Before rescinding acceptance of sulfonamides intended for topical therapy, 
the Council consulted thirty-six physicians representing the leading authorities in several 
branches of medicine in which sulfonamide therapy might be widely used. The consensus 
clearly revealed that there was no need for continuing approval of such preparations 
routinely for topical therapy. 

By way of stressing potential hazards of the indiscriminate topical use of the su!- 
fonamides in any concentration, the Council cites three reasons: (1) the substitution of 
an ineffective remedy for one which might be of value; (2) the possibility, now widely 
recognized, of permitting the development of sulfonamide-resistant organisms; and (3) 
the development of cutaneous sensitization, thus preventing the use of sulfonamides in 
serious conditions for which these drugs are known to be effective. 

Both the American Dermatological Association and the Section on Dermatology and 
Syphilology of the American Medical Association have officially condemned the indis- 
criminate local use of sulfonamides in diseases in which ordinarily less harmful remedies 
are equally efficacious. It is pertinent also that ophthalmologists have established that 
routine use of sulfonamide ophthalmic ointment after the removal of foreign bodies from 
the eye inhibits the growth of epithelium. Many corneal abrasions have been slow to 
heal or have failed to heal because of the use of this remedy. The ointment and powder 
are also credited with increasing the scar area in the healing of wounds. 

ay ws 





*J. A. M. A. 185: 157-158, Sept. 20, 1947. 














The Clinic of the University of Tennessee 


TRIFACIAL NEURALGIA: TREATMENTS, HISTORY, 
AND OBSERVATIONS 


JunLious R. Bourcoyne, B.S., D.D.S.,* Mempuis, TENN. 


RIFACIAL neuralgia may be defined as a spasmodic pain of any or all 
divisions of the fifth nerve. It is.also termed facial neuralgia, tie douloureux, 
trigeminal neuralgia, and Fothergill’s disease. 

It seems quite strange that the disease has been under close observation for 
some two hundred years and as yet we are practically as far away from an 
ideal treatment as we were in the beginning. However, it should be noted that 
satisfactory treatments have been offered and used to great avail all along the 
path of intense research. 

The term tie douloureux was first introduced by André of France in 1756. 
This term was so chosen due to the obvious twitch accompanied by severe pain 
which was found in all eases. Prior to the time of André, the syndrome had 
heen recognized as a difficult problem to handle, and there is some evidence in 
ancient writings that Hippocrates had dealt with this malady. 

Peripheral neurectomy was introduced as a treatment in 1748 by Schlich- 
ting, and for years was the only known satisfactory treatment. In my opinion, 
in eases in which an early diagnosis is made and the treatment instigated at 
that time, peripheral neurectomy is still the most conservative and satisfactory 
treatment to be employed. 

Many of our prominent surgeons spurn the idea of peripheral neurectomy ; 
however, I have never heard of a death caused by this operation. Peripheral 
neurectomy, if correctly performed, is adequate to relieve the pain of trigeminal 
neuralgia over long periods of time. The operation is comparatively simple 
and is much easier on the patient than many other treatments which are now 
employed. 

The primary argument of other’ operators against peripheral neurectomy 
is that the operation does not afford permanent relief. We should realize, how- 
ever, that the more simple the operation and the greater ease which the patient 
entertains in this operation as compared with subtotal resection of the posterior 
root is well worth the difference. In cases of peripheral nerve resection, the 
patient may be ambulatory immediately following the operation and is free to 
continue his business as desired. With the return of the pain, the operation 
may be repeated with little inconvenience imposed upon the patient. 

Peripheral neurectomy as it is used today may be done by any one of a 
number of techniques and in several areas.. The mandibular division is usually 
eared for at the mental foramen if the treatment is intraoral. If the path of 
treatment for the mandibular division is followed closely, it is found that the 


*Associate Professor in Division of Oral Surgery, University of Tennessee, College of 
Dentistry. 
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resection has been performed both intraorally and extraorally in the region of 
the mental foramen. There are cases on record in which the resection has been 
performed at some point between the mandibular foramen and the mental 
foramen. The operation has been exceptionally successful when performed 
immediately above the mandibular foramen. Why this technique will affect 
relief to tic longer than the others mentioned is easily understood. 

The power of regeneration of the fifth nerve is great. This observation has 
been made many times. Somehow we do not always reason the cause of this. 
A great part of this nerve is spent in bony canals harbored by a nerve sheath 
directing a definite path regardless of injury. If the nerve is encountered 
previous to its entrance into one of these canals, is severed, a section removed and 
the path cradling it sutured, it will be considerably longer before the nerve will 
reappear, if it ever does. 

This method has been very successful in my own eases, and seldom does it 
result in failure. We might mention here that some surgeons refuse to use 
surgery on elderly people. I disagree with that when the type of surgery is 
peripheral in nature. Some of my most grateful patients have been those who 
were previously injected with alcohol which gave them little relief. 

The peripheral neurectomy may also gain success in the infraorbital area 
at the anterior entrance to the canal. This operation has been done both intra- 
orally and extraorally, the intraoral method being that of choice. It is an 
exceptionally easy operation for both patient and operator; therefore its repeti- 
tion when necessary is not a dreaded one. It most often gives relief for at least 
a period of one and one-half years, but may give permanent relief. The damage 
suffered at each operation of this type closely parallels that of the extraction 
of a tooth with uneventful recovery. The peripheral neurectomy least often 
done is that in the supraorbital region. This, of course, is due to the fact that 
the pain occurs here less often than anywhere else. 

Evidently this treatment served well for some time, for after it was intro- 
duced in 1748 there was little or no development until Sir Victor Horsley in 
1891 divided the sensory root from the pons. In this instance the operation 
was unsuccessful, and the patient died as do some of those on whom this treat- 
ment and some of its variations are imposed today in early stages of the condi- 
tion when it is not necessary. The operation is a radical one and in my opinion 
should be used only as a last resort. 

In 1892 Rose introduced a treatment whereby the Gasserian ganglion was 
euretted. This never became popular because of the high mortality. 

In 1901 Frazier reported his case of cure by resecting the sensory root. 
Since that time this procedure and its modification have been accepted as best 
by some of our greatest neurologists. 

Complete section of the posterior root brought about much disgust soon 
after its introduction due to thefact that activity of the muscles of mastication 
were so disturbed by loss of nerve supply that atrophy immediately began. 
Also, it was noticed that there was a sclerosis of the cornea of the eye. These 
two happenings were then the object of correction. The correction was brought 
about by the subtotal or differential section of the posterior root. 
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It should be kept in mind that this operation in most cases is performed 
when the disturbance involves only one division of the nerve, the time when it 
is less often needed. It is my opinion that radical operations should be furthest 
from our plans of procedure when they are not the last resort. In-other words, 
we should never do the radical just to boost particular operations in number to 
add to our eredit. Needless to say, this is very often done. 

As yet we have no ideal treatment for trifacial neuralgia; therefore, we 
should strive to treat the patient the best way possible in the simplest way 
possible to do the most good possible. Jaeger states, ‘‘I have as yet to see or hear 
of an authentic case where the pain has stopped for good without operation.’’ 

The subtotal section procedure consists of making an incision in the tem- 
poral region after which the skin and muscles are retracted so as to expose the 
skull in this area. An opening in the bone approximately one and one-fourth 
inches in diameter is made with a perforator and a bur. The dura propria 
is removed from the ganglion. The ganglion is then injected with procaine and 
incised at the junction of the first and second divisions. The incision is then 
carried over the posterior root. The motor root is not disturbed. The wound 
is then closed and sutured. Again we must say that this is a tedious job and is 
considered more dangerous than many other procedures; therefore, it is my 
opinion that it should be carried out only as a last resort. 

Section of the posterior root of the fifth nerve became very popular during 
the next few years following introduction of the subtotal section procedure; 
‘“ases were at a premium to try this radical procedure. Doubtless many cases 
were operated needlessly by radical means. Mortality was high for the next 
few years. 

However, in all fairness to this procedure we must admit that the most 
severe cases, especially those involving all three branches, require the radical 
method. We must remember, however, that the one thing of great value is lost 
over a greater area; that is sensitivity to touch. Often the patients will ask, 
‘‘Will this leave my face drawn or distorted?’’ An explanation must be made 
to them that the facial or motor nerve is not to be touched; therefore, the func- 
tion of the face will be the same but with the lack of feeling. 

In 1906 Levy and Baudouin reported that a new and satisfactory treatment 
had been discovered. This was the use of alcohol injected into the, nerve 
to obliterate the transportation of impulses, thereby giving relief from the pain- 
ful condition of trigeminal neuralgia. Probably this particular treatment has 
been used on more patients than any other. It may be given by both super- 
ficial and deep injection. It must be granted credit for being very successful, for 
it has relieved pain for many thousands. 

At this time, however, the disadvantages of alcohol injection must also be 
quoted. When used in the peripheral nerve area, it usually blocks out pain for 
at least six months and often for as long as one and one-half years, but. on 
recovery of sensation and pain, a second injection does less good and sometimes 
no good at all. This is probably due to the fact that the nerve has regenerated 
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over several different tracts, the second injection does not reach all these fibers, 
and its infiltration is limited by the scar tissue encouraged by the first injection. 

If surgery is attempted at this time, the procedure will be found to be 
very difficult due to the mass of sear tissue formation following the alcohol 
injections. These alcohol injections were not limited to the peripheral nerves, 
and many patients were greatly abused by unskilled operators attempting to 
inject the Gasserian ganglion with the powerful potentialities of 95 per cent 
aleohol. Death as well as blindness occurred while treating many of these cases. 
Therefore, numerous surgeons turned back to their operation of posterior 
root resection while others carried the alcohol injection onward and further 
perfected it. Today, some of our greatest known operators would consider no 
other treatment before the alcohol injection is attempted. If it fails, then and 
only then will they seek other methods at which they are also proficient. 

Plessner in 1916 reported successful treatment of trifacial neuralgia by 
inhalation of trichlorethylene (CHCI.CCl,). Plessner’s results were so spectac- 
ular that wide interests were created. Try as many did, this report was never 
paralleled, and interest gradually faded until today it is seldom used. 

As are many of our treatments, the effects of trichlorethylene were dis- 
covered quite by accident. In 1915, Plessner presented to the Berlin Medical 
Society four men suffering from an odd acute poisoning. These men, all of 
whom were industrial workers, had developed vertigo, nausea, vomiting, swelling 
of the optic dises, and bilateral anesthesia of the trigeminal tract ; however, the 
motor nerves were not affected. It was found that the acute symptoms of these 
reactions subsided after two weeks; however, at Plessner’s presentation to the 
society eight months later, there was still insensibility of the trigeminus. Two 
had absence of corneal reflex, one diminished, the other undisturbed. 

After much investigation it was found that trichlorethylene was the causa- 
tive agent. It was used as a grease remover and was also used in the airplane 
varnish. At the suggestion of Oppenheim, Plessner then began to experiment 
with the drug as a cure for trifacial neuralgia. The pharmacology was in- 
vestigated by Joachimoglu. It was found that upon inhalation trichlorethylene 
was nonirritating to the mucous membranes of the respiratory tract, did not 
hemolyze the blood, and did not cause fatty degeneration of the liver. The 
report of Plessner in 1916 was amazing and showed a complete cure of twelve 
of fourteen cases, two being unaffected. 

As I see it, there are two great advantages to the use of this drug, the first 
being that seldom if ever is the sensation of the face greatly disturbed. The 
second is that no surgery or tissue destruction is necessary. Another amazing 
observation concerning the use of trichlorethylene is that it may relieve the 
tie in some eases without disturbing sensitivity of the face, whereas our most 
powerful narcotics have little effect. Glaser opinionates, ‘‘The spectacular re- 
lief of pain without sequelae warrants its trial in every case.”’ 

The exact action of trichlorethylene on the trigeminal tract is still an 
unsolved problem; however, it has been proved specific for this one cranial 
nerve. Oral administration of trichlorethylene has been used (Seelert), but 
to little avail. 
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A report on trichlorethylene by the Council on Dental Therapeuties is as 
follows: 


Accepted Dental Remedies 


Actions and Uses.—The action of trichlorethylene has not been investigated compre- 
hensively. It was introduced into therapeutics after some observation on man.  Trichlor- 
ethylene appears to have an action on the sensory endings of the trigeminal nerve whereby 
it affords relief in trigeminal neuralgia, but it is not clear that the action even of therapeutic 
doses is limited to these endings. Different individuals seem to show rather wide variations 
in susceptibility to this action, and the dose necessary to afford relief varies correspondingly. 
Therapeutic doses sometimes cause transitory giddiness, with lassitude, distress, palpitation 
and nausea. Large doses cause narcosis, and excessive doses cause death. There was no 
perceptible injury to the lungs, heart or liver after narcosis repeated several times in the day, 
hut there was slight hyperemia of the gastric mucous membrane and marked reddening of the 
duodenum. The liquid is irritant; hence, it should not be allowed to come in contact with the 
nose when the vapor is inhaled. 

Do-age.—Fifteen minims by inhalation, to be repeated after a few minutes if neces- 
sary. It appears probable that not more than 60 minims should be inhaled within twenty- 
four hours when it is used for any considerable period of time. 

Trichlorethylene occurs as a clear, colorless, mobile and volatile liquid possessing an 
odor similar to that of chloroform. It is miscible with ether and very soluble in alcohol. 
It is practically insoluble in water. The specific gravity is from 1/458 to 1.460 at 25° C. 
The refractive index is from 1.4770 to 1.4780 at 20° C, 


Discussion.—The report by the Council on Dental Therapeutics may be 
considered the major developments in the history of the treatment of trifacial 
neuralgia. It is well known that practically all these cases become progres- 
sively worse and to my knowledge no case has ever cleared of pain completely 
without treatment of some fashion. There must be a realization, however, 
that each case may have an individual personality and therefore each case 
may call for some variation of treatment from that used on the preceding 
patient. 

In my experience in dealing with trifacial neuralgia it has been noted 
that men and women fall heir to this misfortune in almost equal numbers. 
Others have reported similar observations, while still others insist that there 
are more women than men afflicted. Be that as it may, there are no differ- 
ences noted in the treatment of different sexes. Therefore, the sex make-up of 
the body seems to have no bearing. 

The pain of trifacial neuralgia is peculiar in that it is little affected by 
our most powerful narcotics. Treatment in this manner, however, is contrain- 
dicated due to the habit-forming powers of these drugs. When treated by this 
means the heaviest doses must be used in order to realize appreciable results. 

The ideal treatment for trigeminal neuralgia, of course, has never been 
discovered. That is most certainly due to the unfound knowledge of its etiology 
to date. Yet it might be thought of in terms of internal medicine. This line 
of procedure has also been followed, but to little avail. Vitamin B is reported 
by some writers to be a cure in 10 per cent of the cases, but that is far from 
being a settled matter. I believe it to be appreciably effective in about one-half 
of 1 per cent. 

This method was first tried due to the fact that polyneuritis of aleoholism 
and pregnaney has been effectively relieved by vitamin B. Nicotinie acid is 
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suggested by some writers by giving it in 50 to 75 mg. amounts two to four times 
daily. Adams and Robinson reported at least some improvement in all cases 
treated by them. In my experience with nicotinie acid, the results have not been 
so noticeable. 

Deep x-ray therapy was reported to have succeeded in a great number 
of cases in France, but as vet it seems not to have been used widely in America, 
since such reports are few and lack enthusiasm. 

An old idea recently brought back into play by Hardgrove is that the dis- 
turbance is an aftermath of a previous typhoid invasion or infection. This idea, 
of course, coincides with the ideas of Truman W. Brophy some years ago. 
Hardgrove gives evidence of completely curing several cases of definitely 
diagnosed trigeminal neuralgia. Such experiments have not come under my 
observation; however, it seems perfectly logical that this potent organism 
may be capable of causing such a disease as trifacial neuralgia. As pointed out 
by Hardgrove, it is not necessary that the patient has suffered from a primary 
attack of typhoid but simply an exposure to the disease, thus giving vent to 
harborization of some few organisms where they may lie dormant and throw 
off toxins for years before they actually show any harm. Hardgrove gives 
treatment by typhoid vaccine. This treatment or one similar, if ever proved to 
give relief in all cases, would more closely approach the ideal than any one thus 
far presented, for there we would know what we were treating and the complete 
science or pharmacology of the treatment could be clearly demonstrated. 

The etiology of this disease has been a much-diseussed problem, but as yet 
to no avail. It has been said that it is of vasomotor origin, but there has been no 
definite evidence to point to this assertion. The fact that it seldom appears in 
the young but is seen often in elderly people has presented the idea to some 
investigators that it may be a result of arteriosclerosis. Also this idea lacks con- 
firmation, and so many eases have been seen and studied with no sign whatso- 
ever of arteriosclerosis that the idea has been practically eliminated by all. 
Arterioselerotic changes in the vessels supplying the Gasserian ganglion were 
observed and experimented with for some time, but nothing of a definite nature 
was shown. 

It was thought by some that pulp stones may be the etiological factor, yet 
the extraction of teeth gave no relief; the pains only became greater and more 
frequent as time passed. Others suggested that perhaps trauma delivered to the 
teeth earlier may have been a cause, vet patients were seen with well-balanced 
bites with no sign of trauma whatsoever. Still others contended that chronic 
oral sepsis such as pyorrhea was the great cause. Again the note of disproof 
came when many were found suffering from the disease vet retaining well-kept 
mouths with healthy gums and good, firm teeth. 

An idea flourished at one time that perhaps tie could be caused solely by 
tumor masses involving the Gasserian ganglion. This was presented when some 
two or three cases were found with such conditions. This, however, was shown 
not to be so when numerous neurological examinations proved to be negative 
with the exception of trigger zones. 

The peculiar action of the disease renders the etiology very difficult to 
discover. It, so far as we now know, plays no favorites. It strikes rich and 
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poor alike; neither well-nourished nor underfed is excepted from the fangs of 
its attack. Men and women are victims fairly well on an equal basis. The only 
differentiation that we can make is that it seldom attacks under the age of 
40 years. Very often in early stages of the disease the pain seems to originate 
in the teeth. This is logical due to the fact that there are many nerve endings 
in this region, vet extraction of the teeth renders no relief. 

As the disease progresses, the paroxysms or spasms become more numerous 
as well as more severe, and in its later stages the pain is said to be the most 
severe ever experienced by anyone. Some of these patients welcome an attempt 
at suicide in order to escape further pain. 

Trifacial neuralgia is not a difficult condition to diagnose even in its early 
stages. The following points should be combined and studied, and from them 
the conclusion should be simple : 


1. Location of the Pain.—In tic the pain usually will be found to be most 
severe in its beginning in the area of the mental foramen of the lower jaw or 
in the area of the infraorbital foramen of the upper jaw. Also it will usually 
he found on one side, not both. The incidence of bilateral tic is estimated at 
| per cent of the cases. In later stages the pain will begin in the same areas 
as mentioned before but may radiate over the entire side of the face especially 
in the temporal region (this must not be confused with Costen’s syndrome). 


2. Pain Intervals.—Is the pain continuous or intermittent? In true 
trifacial neuralgia the pain is found to be of the intermittent type lasting from 
five seconds to several minutes on each appearance. Between these pains the 
patient is perfectly free from the annoyance but lives in constant fear of its 
return, which he knows will be soon. In early stages there may be only one pain 
a day but later the pains get closer together and are set off in definite ways. 
The spasmodic nature of these pains differentiates trifacial neuralgia from facial 
neuralgias due to inflammations or tumors. 

3. Type of Pain.—The pain in early stages is not extremely severe; how- 
ever, in later stages it becomes very intense and is of the acute type. Its 
onset is sharper and more excruciating as the case progresses. If the pain 
is of a dull nature, chronic, and throbbing, one may readily search for other 
causes than tie or at least a combination of something else with it. 


4. Provocatives Causing Pain.—Many times, especially in the later stages, 
the pain may instantly be brought about by some subconscious movements 
such as a touch of the cheek by the tongue intraorally. A simple breeze from 
a window or a fan may set off the condition. The touch of a cool, damp rag 
is all that is needed in some cases to give this condition vent to uprising. The 
areas which are touched to cause these onsets are termed ‘‘trigger zones.’’ 
They are commonly located in the regions of the lips, eyebrows, at the wing of 
the nose, and around the mental foramen. 


5. Standard Weight of the Patient.—Often in the later stages of this dis- 
turbanee the patient will be found to have lost quite a bit of weight. This 
undoubtedly is caused by the nervous condition along with the lack of 
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exercise and the fear of eating. In some eases the simple movements of 
mastication are sufficient to set off a spasm with severe pain; therefore, the 
patient will refrain from eating or will swallow his food without sufficient 
mastication, thus making digestion more difficult. 


6. Course of Progress.—The case may be traced through a typical course. 
Most often the disturbance has bothered the patient for a long period of time be- 
fore he presents himself for a diagnosis. The history will usually be that of 
slight pains in the usual areas for some few months or even years, but prior to 
presenting himself the pains have become so severe and so frequent that he ean 
hardly bear them. Then, of course, the patient should be taken through the 
channels of the five points listed previously. 

Trifacial neuralgia is not as rare as is sometimes thought. It often mas- 
querades at length under another diagnosis. Many times the treatment has 
been the removal of teeth containing pulp stones or deep fillings. There have 
also been radical sinus operations to cure tie douloureux under the false 
diagnosis of acute or chroni¢ sinusitis. Impactions have been removed for the 
eure of this pain in mask. Yes, all of these have been tried with no avail. 
Iinally the diagnosis is made, but by this time the patient has undergone many 
serious and annoying procedures. Of course, this diagnosis may work vice versa 
and other conditions may be diagnosed as tic. The most common of these are as 


follows: 


1. Migraine, which is a severe headache characterized by nausea and 
vomiting. 

2. Pain secondary to dental caries which is brought about by the nearness 
of the nerve of the tooth to the outer surface, rendering lack of insulation. 
Traumatic paresthesia. 

Senile paresthesia. 

Nasopharyngeal malignancy. 

Sinusitis. 

Referred pain from impacted teeth and root tips. 
8. Cysts. 

9. Abscessed and devitalized teeth. 

10. Chronie pyorrhea. 

11. Costen’s syndrome. 
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We must agree that there is really nothing quite like tic douloureux ; there- 
fore, on an isolated case of this nature the diagnosis should rarely if ever be 


missed. 


Recent and Contributing Observations.—Recently I have observed several 
patients with trifacial neuralgia affecting the left side, an observation that is 
bit unusual for it is a well-known fact that trifacial neuralgia most often at- 
tacks the right side of the face. The peculiar fact was, however, that all of 
these particular patients recently seen were left-handed. Another patient who 
suffered the pains of tic douloureux on the left side stated that he was right- 
handed and had suffered for fifteen years with this pain; however, in 1937 he 
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was in an automobile accident and his left arm was injured quite severely. After 
that aecident the tie pains became so severe that they were unbearable and the 
patient attempted suicide but was rescued. A successful operation was then 
performed which relieved him of his agony. 

I realize that further investigation must be held concerning this matter, 
but it may be food for thought for others now doing research on this problem. 
It is entirely possible and highly probable that trifacial neuralgia is of a referred 
nature. Under these circumstances it seems perfectly logical that the arm, in 
its constant use and many times strenuously so, may contribute to the referred 
agonies endured. 

Another observation that came to me approximately five years ago and 
quite by accident is that about 50 per cent of the patients having pain in the 
maxillary area can be relieved by resection of the nerve in the mandibular area. 
This may seem quite strange and unaccounted for; nevertheless, it definitely 
showed up in this manner. The observation came about when a patient was 
referred for the extraction of a lower right cuspid tooth. Immediately on his 
arrival he began relating the tortures and agonies he had suffered from inter- 
mittent pains in his face. He also stated he had been told many times that he 
had tie douloureux, but nothing had been done about it. 

In the meantime a mental injection, had been given for the extraction of 
the lower right cuspid tooth. The patient then described the pain in detail 
and told how he could start the pain by touching the upper lip. While retract- 
ing his cheek in preparation for the extraction, we were both surprised to find 
that the pain did not appear. We then placed cold, wet sponges on the patient’s 
face, sprayed it with ethyl chloride, directed a fan on the area and pinched 
it, yet the pain did not appear. 

The tooth was extracted and the patient given an appointment to return 
several days later. The second appearance proved that the pain was as severe 
as before but had not reeurred until about twenty-four hours after the injection 
of 2 per cent procaine containing 1:50,000 Adrenalin. On the third visit the 
mental nerve was resected, and the pain has not recurred. 

The second case which soon followed was successful but not on the first 
attempt. The mental nerve was resected as in the first case, but the pain 
recurred after three weeks. <A section of the nerve was then done above its 
entrance into the mandibular canal. The procedure for this operation described 
in a previous article in the Journal of the American Dental Association®® was 
used in this ease. 

Following these cases were thirty others with the pains located either 
in the maxillary area or in both maxillary and mandibular areas. These cases 
were operated upon by sectioning the mandibular nerve prior to its entrance in- 
to the canal. Of these thirty-two cases it is interesting to note that in seventeen 
all pain was successfully eliminated without further care. 

Typical Brief Case History.—Mrs. S. R. entered the clinic, being referred 
there by a dentist. Her ease history was a typical one, relating the fact that 
she had suffered for eight years with this dreadful pain, beginning under her 
right eye and then spreading over a great portion of that region, To her 
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knowledge she had exhausted the sources of relief for she had entered many 
prominent clinics and offices seeking relief, vet all had been of such short 
duration. Her former treatments had consisted of trichlorethylene, vitamin B, 
and aleohol injections, both deep and peripheral. 

Approximately one inch of the mandibular nerve was removed prior to its 
entrance into the canal. The patient, as others do when the operation is per- 
formed under local anesthesia, removed herself from the chair and went home 
unaided. She related to me many times that she was enjoying more comfort than 
she had experienced the past eight vears. 


Reasoning.— All the cases which were successful under this treatment 
gave histories of the pain having once been in the mandibular area around the 
mental foramen and gradually working back until finally in some cases it had 
completely disappeared from the mandibular area and manifested itself firmly 
in the infraorbital area. Also, some of the cases which were not successful 
gave this history. However, due to the fact that the relieved cases gave this 
history 100 per cent, it might be logical to reason that the infraorbital pain in 
these cases can be ealled that of a referred nature, being traced at least as far 
back as the mandibular nerve. 


Complicated Cases.—T'wo cases of tic complicated by Costen’s syndrome 
have come under my observation. Such cases may be very baffling and one 
should be prepared to separate the signs and symptoms of each. There should be 
a review of the differential diagnosis, remembering that tie gives sharp, quick 
pains which are almost unbearable and last from only five seconds to a few 
minutes, while the pains of Costen’s svndrome are usually of the chronie type, 
being heavy, dull, and throbbing in nature. 

One of these cases was that of an elderly man who had suffered, as he related 
to me, intense pain for some few vears. His case had been diagnosed many times 
as trifacial neuralgia, vet the symptoms which he gave to me did not quite 
fit that of tie which usually works along a well-beaten path. His pains, true 
enough, were periodic in action, yet they would begin in a severe nature, being 
almost unbearable. The acuteness of the pain would wear off in a few minutes 
and leave the patient with dull, aching pains in the mandibular joint and 
temporal area which lasted for two or three hours. Twice he had received 
peripheral aleohol injections for relief. The first injection was successful for 
about sixteen months while the second was successful for only three months. 

The patient stated that during this time, however, he was never relieved 
of his dull, aching pains but he could bear those; it was the sharp pains which up- 
set him so greatly. 

Oral examination presented an edentulous mouth containing full artificial 
dentures which were severely worn. On movement of the lower jaw it was 


noticed that a clicking sound resulted occasionally. 
The case was diagnosed as a Costen’s syndrome complicated by trifacial 
neuralgia in which instance the Costen’s. syndrome was in partial obscurity. 
The operation consisted of resection of the mandibular nerve in the posterior 
area which gave instant relief from the sharp intense pains. He was then 
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advised to secure new teeth as soon as possible. This he did two weeks later. 
The diagnosis was proved to be correct when the patient returned several 
days later stating that there had been no recurrence of either pain and that he 
had been perfectly comfortable with the exception of the numbness of his lip. 

It was believed in this case that trifacial neuralgia was instigated by the 
condition of Costen’s syndrome. The reason for this belief was that the patient 
stated that before the severity of these pains appeared he often had earaches 
and pains of the side of the head after eating. As these original pains pro- 
gressively became worse, the sharp pains began to appear and then became more 
frequent. 

Perhaps the vertical heights of these teeth were correct at one time but had 
been worn off during sleep or through long years of constant use. Nevertheless, 
the case was an interesting one and may prove to be of some help to someone 
observing one of a similar nature. 

The other complicated ease which I shall report here is one which showed 
more variations concerning tie douloureux than any which I have ever observed. 
The statement was previously made that trifacial neuralgia seldom strikes under 
the age of 40 years, yet this girl was only 24 years of age and had been afflicted 
with this trouble for eight vears. We also mentioned the fact that it most 
often occurs on the right side. Her pains were on the left. It was stated too 
that the pains appear suddenly and last from five seconds to several minutes. 
This girl’s pains most often appeared suddenly but often lasted for three hours. 
This young lady had undergone several operations expecting relief of her pains 
of the head and face. An appendectomy was done, a deflected nasal septum was 
operated upon, and her tonsils were removed. All of these proved to be of little 
value. 

The history of the case was baffling until the clinical examination was com- 
pleted. There was absolute absence of the upper molar teeth. On questioning 
it was learned that these had been removed several years before in an attempt 
at relief. In the past two years the patient had lost thirty-two pounds, weighing 
only ninety-two pounds at the time of this examination. 

During the examination she also stated that she could not always locate a 
definite spot where the pain occurred except at its onset, at which time it was 
under the left eve. Sometimes it did occur slightly in the region of the mental 
foramen. From the eombined facts a diagnosis of trifacial neuralgia com- 
plicated by Costen’s syndrome was made. 

It will be noted that this diagnosis is just the opposite in order of the com- 
plications from the previously given complicated case. This is due to the fact 
that this girl first experienced trifacial neuralgia, then in an attempt to relieve 
the pain the upper molar teeth were removed one by one, thus slowly resulting 
in a closed bite or a loss of correct vertical heights which in turn brought about a 
condition of Costen’s syndrome. 

The operation consisted of a section of the mandibular nerve previous to its 
entrance into the canal. The patient was also instructed to obtain a partial 
denture by which the vertical dimensions could be regained. Six months later 
it was found that the patient was free of pain and had gained twenty pounds 
in weight. 
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Conclusion.—If the literature is read carefully, one will notice that very 
little improvement in the treatment of this disorder has come about in the past 
forty years. It is true that much literature has appeared concerning the malady ; 
yet, on close observation, we find that most of it is repetition and of little value. 

Prominent treatments which have thus far been used are as follows: 


1, Peripheral neurectomy. 

2. Complete section of the posterior root of the fifth nerve. 
3. Subtotal section of the posterior root. 

4. Curettement of the Gasserian ganglion. 

5. Aleohol injections (superficial and deep). 

6. Deep x-ray therapy. 

7. Typhoid vaccine. 


8. Trichlorethylene inhalations. 
9. Vitamin B. 


All of these tried methods have been valuable information, but as yet the 
big factor, the etiology, remains unknown. Until this is solved, furthering the 
treatment will be a difficult problem because science can be used to little avail. 

The foregoing treatments have aided patients greatly, yet none is ideal or 
perfect for all cases. The response received from a treatment many times is as 
individual as the esse itself. Of course, this results greatly from the fact that 
we do have an unknown etiology. 

Every new observation found concerning patients suffering from trifacia! 
neuralgia should be reported and recorded. In this manner, the small facts may 
some day be pieced together or compiled, thus relating the unknown. 
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ORAL CONTRIBUTIONS TO THE DISEASED ANTRUM 
JuLious R. BourGoyne, B.S., D.D.S.,* Mempuis, TENN. 


HE antrum may be designated by several other names such as the sinus 

maxillaris, antrum of Highmore, and the maxillary sinus. It is the largest 
accessory sinus of the nose, and is located within the bony structure of the 
maxilla. The cavity is pyramidal in shape, being bound above by the floor of 
the orbit, thus accounting many times for the dissipated appearance of the 
eyes during a seizure of the so-called ‘‘sinus trouble.’’ The infraorbital nerve 
passes through this superior boundary, leaving it grooved in some instances. 
The floor of the antrum is formed by the alveolar process containing the -eeth. 
Often the roots of the premolar and molar teeth of the upper arch actually 
protrude deeply into the cavity, being covered only by a thin membrane. This 
may account for two disturbances often seen in the dental examination; 
namely, teeth sore to percussion due to the acutely or chronically inflamed 
sinus and sinus disturbances due to abscessed and otherwise affected teeth. 
The walls are formed medially by the nose and laterally by the bones of the 
face. 

The average antrum ranges in size from 14 to 17 ¢.c. and usually has a 
greater vertical dimension. It communicates through a small opening with 
the middle meatus of the nose. This opening serves two purposes: one as 
drainage and the other to balance atmospheric pressure. The last-mentioned 
purpose may be compared to the duty of the Eustachian tube which communi- 
cates with the middle ear from the nasopharynx. 

The presence of the sinuses makes the skull lighter and adds resonance to 
the voice. The sinuses vary in shape and increase in size as the skull develops. 

Maxillary sinusitis usually has an etiology which carries the word infec- 
tion in its name. Nature’s provisions for drainage as mentioned previously 
lessen to a great extent the tendency for infection to settle within these walls. 
It is estimated by rhinologists that approximately three-fourths of the dis- 
eases of the antrum are caused by factors of dental or oral origin. 

The complications of maxillary sinusitis may vary in severity from those of 
gentle mildness to those bringing about fatal results. Osteomyelitis or cavernous 
sinus thrombosis may oceur due to spread of infections and thrombus formation. 
According to Hempstead, meningitis, brain abscess, or orbital abscess may be 
sequelae of sinusitis. The spread of infection is profound due to the venous 
drainage which runs deep into the skull to communicate with the jugular bulb. 
The best treatment, as in every case, for such complications is said to be the 
prevention of them. 


*Associate Professor in Division of Oral Surgery, University of Tennessee, College of 
Dentistry. 
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This brief article entails the discussion of those factors of interest to the 
dentist and will engulf the following subjects: oronasal clefts, sinusitis (acute, 
chronie, and suppurative), osteomyelitis resulting from fracture, polypoid 
growth, root tip infection and involvement, cystic formation, and root canal 
therapy of maxillary posterior teeth. 

Berger states that oronasal fistulas result from improper extractions and 
postoperative care of the tissues at the site of fistula formation. Whenever com- 
munication is made surgically between the maxillary sinus and the oral cavity, 
the constant shift of fluids and material between the two cavities prevents the 
closure before epithelium lines the fistula, preventing permanently the natural 
closing off of the cleft. Whenever the entrance into the sinus is the result of 
injudicious surgical procedures or a mishap by accident, closure immediately is 
obviously the indicated treatment. Every precaution is taken to prevent foreign 
material and.baeteria from entering the sinus. Often a flap operation is neces- 
sary in order to close the opening. Whenever such an operative procedure war- 
rants the entering of the sinus, closure thereof is important under noninfective 
conditions and with as little trauma as possible. The complications of sinusitis 
are severe since they are deep into the skull and inaccessible in many ways. 

As stated previously, if the relationship of the roots of the posterior teeth to 
the antrum is studied closely, it will be found that there is only a thin separation 
that is very fragile in many instances. The event of a communication with the 
antrum is not an uncommon one, but it is often unnoticed and untreated. As in 
many other incidents, Nature is kind and usually protects this exposed area until 
healing is complete. There are patients, however, who are not so fortunate, and 
in these cases there is a contamination of the area followed by infection which 
defies the process of complete healing so that a permanent communication be- 
tween the mouth and the antrum is established. 

A careful examination of each suspected socket should be made following 
extraction in order that these will be discovered early. If an opening is found 
whieh is small, it may be treated by placing a small topical or superficial dress- 
ing in the socket to prevent food from being foreed into the antrum during 
mastication. This dressing should be changed daily for three days and then re- 
moved. In some instances, however, the opening is larger and the conservative 
treatment is not sufficient. Such eases should be surgically closed. Two satis- 
factory methods are: (1) relaxing incisions, and (2) the use of a palatal flap of 
mucoperiosteum. 

Relaxing Incisions 

One method is known as the relaxing incision technique. This procedure is 
the more simple of the two and usually renders satisfactory results. An incision 
is made on both the bueeal and palatal sides of the socket through the muco- 
periosteum to the bone, across the long axis of the teeth. The incision should: be 
approximately three-eighths inch from the gingival margin and arranged so that 
its length will extend on each side of the socket slightly beyond the extremity of 
the opening. The mucoperiosteum is then elevated, thus gaining relaxation. The 
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margins of the socket may be drawn together and sutured closely. These sutures 
should be removed after the fourth day. The openings remaining from the relax- 
ing incisions will fill in rapidly with granulation tissue. 


A. 





B. 
Fig. 1.—A, position of the relaxing incisions in preparation for closure of socket with antrum 


communication; B, closure of socket shown in A after socket margins are freshened. 


Palatal Flap Method 


Another technique is the palatal flap method. This procedure, being a bit 
more radical, will cause the patient a greater discomfort for a longer period of 
time; however, sometimes it may be necessary to resort to it. An incision is 
made at a 45° angle to the midline of the palate extending from a point ap- 
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proximately one-fourth of an inch from the gingival line slightly mesial to the 
socket posteriorly to the midline of the palate. If the exposure is in the area 
of the second or third molars, the incision must begin distal to the tooth and 
extend forward instead of backward. The incision is curved away from the 


A. 





B. 


Fig. 2.—A, Positions made in preparation for closure of a socket by the palatal flap method; 
B, postoperative closure obtained from incisions shown in A. 


socket and brought back parallel with the original line of incision and extended 
to the midline. The two parallel lines of incision should be at such a distance 
apart that they will form a flap slightly wider than the diameter of the socket. 
Another incision is made from the same point on the midline of the palate to a 
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point on the opposite end of the socket, then extended around the socket onto 
the buceal surface and continued back to the palatal surface on the opposite end 
of the initial incision. The tissue enclosed within the first and last incisions 
is elevated and removed. The flap is sutured into this position to cover the 
socket. The sutures are removed on the fourth postoperative day. The open area 
left by moving the flap over will quickly fill with granulation tissue, and a palate 
normal in appearance will result. 


Infectious Sinusitis 

In the diagnosis and treatment of sinusitis of dental origin, the safeguard 
against chronic existence is a problematic threat. Ways to prevent it depend 
upon proper care and resistance of the patient to chronic forms of infections. 
According to Mead, conditions which favor this chronie existence are: (1) 
interference with normal drainage, (2) high virulence of organisms, (3) inflam- 
matory changes in the mucous membrane, (4) recurrence of attacks, (5) con- 
tinuation of irritation, (6) consistency of secretion, (7) individual susceptibility, 
and (8) secretions from other sinuses. 

The following was summarized from Thoma’s Oral Pathology. Acute sinu- 
sitis is characterized in most instances by pain, fever, and the formation of pus. 
A sensation of distention of the ‘‘cheek-bone’’ areas due to hyperemic swelling of 
the maxillary dental arch, neuralgic in nature, may be present and result from 
nerve involvement in the inflammatory process. The pain from pus formation, se- 
cretions, and fluid stagnation is relieved upon drainage and irrigation ; however, 
a neuralgia may persist weeks after all signs and svmptoms of sinusitis disappear. 
Pathologically the membrane of the sinus, without unusual complications, is the 
only structure affected. The congestion, edema, and copious flow of fluid origi- 
nate from the sinus mucosa. The prognosis is good so far as life is concerned 
except in cerebral complications. Brain abscess and intracranial complications 
are rare but occasionally occur. General disturbances consist of fever, malaise, 
gastric changes, headache, coughing, and sneezing. Constipation, fetid breath, 
and visual disturbances are not uncommon. 

Mead is of the opinion that the mere anatomical relationship of the upper 
teeth to the maxillary sinus is a predisposing factor to spread of pathosis from 
the teeth to the sinus. Not only are the posterior teeth a cause of sinusitis, but 
also the anterior teeth. Small tracts leading from these teeth to the sinus can be 
found upon study. Lymphaties and deep vascular canals interrelate all upper 
teeth to the sinus. A periapical lesion may spread to the sinus directly or in- 
directly by the lymphaties or vascular organs. The majority of apical infections 
are of chronicity and of potent organisms such as Streptococcus viridans. The 
spread of the infection depends upon how well the pathologic or affected area 
has been walled off and upon the resistance of the surrounding cancellous bone. 
Apical abscesses may remain dormant many months without sinus. involvement 
until extraction of the tooth and removal of the abscess. In doing so the irrita- 
tion and trauma seem to stimulate the bacteria and stir up the potency of their 
virulence. An acute sinusitis following extractions is not infrequent. Also, perio- 
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dontal diseases may develop and involve the maxillary sinus likewise. The re- 
moval of a malposed tooth, supernumerary teeth, or root tips lies in guilt as an 
etiological factor, not as a source of infection but by allowing infections to be 
carried to their positions by unsterile instruments and oral debris and secretion 
which may contain a strain of virulent organisms. 

When the cortical plate of the antrum is fractured, reduction and fixation 
may become quite a problem. Spread of infection to the orbit and paranasal 
sinuses threatens all cases of fracture in this region. The complications of 
osteomyelitis here differ from the complications of osteomyelitis of the lower 
jaw in that there is no limitation of spread. The maxilla is a true anatomical 
structure of the cranium. Whenever fractures oceur, the decision as to whether 
to open the soft tissues to reduce the fracture or to hope merely for spentaneous 
recovery is baffling te the dentist, if within his capacity for operating. A radical 
operative procedure can easily result in permanent ill effects, whether functional 
or cosmetic. The malar bone offers protection to the maxilla, but a fracture may 
easily involve the sinus and not the malar or zygomatic process. Sufficient x-rays 
should be made to establish an accurate diagnosis. The ability to detect a frac- 
ture is one thing, whereas good simple judgment in order to execute proper 
treatment is another. Operation time is not a question but a warning to those 
quick to reduce the fractures of the maxillary sinus, or any part of the maxilla. 

A very conscientious effort on the part of the operator consisting of scientific 
diagnostie procedure, observation, and therapy is not a likely virtue to be found 
by many, and therefore the specialist should be consulted in such eases. 

Polypoid growths and hypertrophies oceur frequently in the maxillary 
sinus; their etiology is of dental origin. Mucous polyps are known as chronic 
hyperplastic sinusitis. They are pedunculated masses of tissue growing from the 
mucous membrane and may be either cystic or a fibrous solid mass. Their per- 
centage of malignaney is not known; however, they may develop metastases. 
They oceur most frequently with empyema, antral infections, and degenerative 
processes. The employment of the roentgenogram ean be the diagnostic criterion 
in such growth, the specificity of which naturally cannot be. Transillumination 
of the sinuses will reveal masses by the dark-appearing side, unilateral or bi- 
lateral, of such anomalous conditions. Other tumor growths of the sinus are 
lipoma, fibroma, odontoma, osteoma, sarcoma, and carcinoma. 

Dentistry relative to sinus disturbances of this type must be preventive 
rather than curative. Such operative procedures which will endanger the health 
of the patient should be eliminated. The sinus is a remote part of the dental 
field generally, but its proximity is enveloping, and the care, understanding, and 
ability to cope with and prevent sinus complications of dental origin is impor- 
tant, indispensable, and essential for the dental surgeon to be complete as a 
student and practitioner. 

The most common incident in the maxillary sinus encountered from a dental 
problem is the removal of root tips and apical infections which extend into the 
sinus proper. It is the opinion of some operators that no operation on the sinus 
should be done if any unfavorable conditions exist and that the root should 
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remain in the sinus undisturbed rather than removed under conditions which 
would impinge upon the health of the patient and cause him to develop severe 
complications. Yet others believe that the tip should be removed at the time of 
the mishap. Only experience of long standing will enable one to form adequately 
his well-founded opinion. 

The Kiister operation consists of entering surgically into the sinus through 
a large opening made through the alveolus above the premolar teeth in the 
eanine fossa. The Caldwell-Lue operation is also an opening through the canine 
fossa but supplemented by adequate drainage through the nasal antrum. This 
method is a combination of the Mikulicz and Kiister operations. The Denker 
operation provides a more open field than the Caldwell-Luc. The lower portion 
of the angle formed by the junction of the anterior and nasal walls makes a com- 
mon opening between the nose and sinus anteriorly. This is supplemented by the 
intranasal drainage as in the Caldwell-Lue technique. 

Berger states that too many operations are employed without sufficient 
drainage. Any sinus operation is a hospital case, ideally, and proper rhinological 
knowledge should be present to justify opening the sinus. A radical operation 
such as the Caldwell-Luc technique should be employed only after the simple 
methods have all failed. Root tips may frequently be removed by shaking the 
head, blowing the nose while holding it, or by aspiration. After any traumatic 
surgery involving the sinus if congestion and drainage persist, a puncture 
through the nasal wall should be done by the rhinologist and daily drainage and 
irrigation should be done if the nasal opening is not adequate. Frequently a flap 
ean be turned back and the alveolar wall removed; by packing gauze or cotton 
in the sinus it will be found that the removal of the cotton often removes the 
root tip. The tip of a root may be and frequently is located between the bone 
and mucous lining of the sinus. In such eases, irrigations will fail to remove the 
root. It may be removed by incision of the mucosa, and a large field of operation 
may be necessary. Tearing of the sinus mucosa should be prevented and proper 
drainage must be supplemented postoperatively in order to prevent distention 
from congestion, hemorrhage, and serum fusion. Whenever surgery, such as 
incision of the sinus mucosa, is being done, a proper sterile technique prevents 
serious complications such as cavernous sinus thrombosis or brain abscess. To 
fail to remove a root tip is incriminating, but hasty and improper surgery in its 
removal ean be more embarrassing. 

The alveolar or Cooper operation for the removal of foreign bodies from the 
maxillary sinus is not popular because of the possible oronasal fistula which may 
remain. Sockets which penetrate the sinus floor should be carefully handled and 
encouraged to form a blood clot and every precaution used to prevent removal of 
the clot. If hemorrhage occurs in the sinus, a solution of ephedrine or neo- 
synephrin should be used to maintain good drainage of the sinus through the 
nasal ostium. Through years of abundance of surgery in the oral cavity, it has 
been generally taught that surgery within the mouth proper is done with prayers 
for Nature’s gift fot healing, and that it is seldom if ever met with other than 
suecess as long as the deeper and adjacent structures of anatomy are not entered 
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Fig. 4. 


Fig. 3.—Incision to be made in preparation for entering the antrum. 
Fig. 4.—Washing a root tip from the antrum with a spray of water. 
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into. It is not a method of choice ever to connect the mouth with other strue- 
tures surgically. The bacteria which normally inhabit the mouth remain and 
grow, causing little or no pathology; however, these same types of bacteria 
transferred to another part of the body will inevitably cause some morbid 
changes of the tissues or structures involved. The alveolar entrance into the 
maxillary sinus carries all the hazards of food with bacteria contamination. 
Inflammatory processes resulting from such infections are difficult to reduce; 
the best therapy is that of prevention rather than cure. 

An illustrative case history is as follows: A 38-year-old white woman en- 
tered the clinie and presented roentgenograms of the right antrum. Past history 
revealed that while removing the first premolar tooth on the right side, her den- 
tist had accidentally fractured the palatal root tip. When he endeavored to re- 
cover it from the socket, it escaped into the antrum. Three days later, the case 
was referred to a specialist who proceeded with an operation upon the antrum 
which failed to recover the root tip. 

Eighteen months later, the patient experienced pain in the involved area and 
returned to the dentist who had performed the extraction. He took several 
roentgenograms of the antrum where the root tip was clearly shown, but at this 
time it was surrounded with rarefaction. The patient was then sent to the 
dental clinie with the roentgenograms showing both preoperative and postopera- 
tive views. 


Operation.— Under infiltration anesthesia, a semilunar incision was made 
through the membrane to the depth of the bone at a position slightly above the 
area of the root tips of the first and second premolars. This flap was elevated 
with a periosteotome exposing the lateral bony wall of the antrum. With a 
chisel, requiring only light pressure, an opening approximately the size of the 
little fingernail was made into the antrum. With the hope that the root tip 
could be easily dislodged, the antrum was vigorously irrigated through this 
opening with warm saline solution, using a 17-gauge needle on a 30 ¢.c. syringe. 
During this procedure the patient’s head was angled far to the right side over 
a pan; the nose was held and the patient instructed to attempt to blow her 
nose. This effort forced the air through the nasal opening into the antrum, 
which in turn forced the water, with a rush, out of the antrum by way of the 
surgical opening. This technique is usually successful when used immediately 
after the root has been forced into the antrum, but in this case it failed. 

With the aid of a curved probe, gauze was packed tightly into the antrum 
through the surgical opening and left to remain for three minutes. At the 
end of that time the gauze was carefully removed. On examination, the root 
tip was found to be clinging to the gauze. The edges of the bony opening were 
smoothed with a bone file and the flap sutured into place with three sutures 
of 000 catgut ; the sutures required no removal because of their absorption by 
the tissues. 


Suggestions.—The procedures outlined in many instances must be re- 
peated several times before the root tip is successfully dislodged. When failure 
to obtain the root tip persists, it is advisable to take further diagnostic roent- 
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venograms. Drains should never be placed in the surgical opening for any 
length of time. The area should be tightly closed to avoid further contamina- 
tion and to effect rapid healing. 

An attempt to remove a root tip through the original socket opening will 
in most cases prove to be disastrous for two reasons: (1) there is a great 
difficulty in visualizing the field because of the long channel of bone forming 
the socket from the oral cavity to the antrum; (2) the opening of the socket 
must be enlarged in order to remove the root, which adds great difficulty to 
the problem of closing the antrum. 





Fig. 5.—Radiograph showing root tip in the antrum. 


Cysts in Maxillary Sinus 

Cysts of the maxillary sinus are rare, but their presence is of interest to 
the dentist in general practice. Upon roentgenographic examination of the 
maxillary arch, the lower border of the maxillary sinus is clearly represented 
on the dental field undergoing such an inspection. The average sinus may 
suggest the presence of a cyst by its huge outline projecting inferiorly to the 
very border of the alveolar ridge. Often it will appear distorted, enlarged, 
irregular, or abnormal in density. All such unusual occurrences play a con- 
fusing influence upon diagnosis of a true eystie formation. Aspiration, bilateral 
roentgenograms, and transillumination comparison should eliminate such un- 
certain details in diagnosis. Once a sinus is opened to remove a cyst and on 
penetration a normal eavity is discovered, an embarrassing situation will un- 
doubtedly be at hand. Cysts of the maxilla are easily misdiagnosed, and caution 
with experience is the best factor influencing scientific therapy. Surgery with 
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eomplete enucleation is the method of treatment. The correct position of a cyst 
before operating is frequently considered unimportant ; however, different angu- 
lation of roentgenographic representations may be of great benefit to the sur- 
geon. 

The etiology of cysts may be old infections, trauma, foreign or displaced 
bodies such as teeth or root tips, dormant embryonie cells and neoplasms or those 
spontaneous in nature. Foci of infections are of greatest importance etiologi- 
eally. All such infections of dental origin should be removed upon discovery in 
order to prevent cystic formation or the stimulation of cysts. The importance 
of oral pathosis is not recognized sufficiently in order better to cope with diag- 
nosis and treatment in any disease involving the maxillary sinus. 

Also the importance of the diet has not been stressed and has been looked 
upon as a small detail. So many cases of maxillary sinus disturbances of chroni- 
city are associated with allergic manifestations. This can prevent the recovery 
of a patient as well as carry the disturbing pathology to a critical state of being. 
An alkaline diet with no irritants is of great advantage to the proper care of 
patients being discussed. Many cases of chronie sinusitis have been definitely 
improved, and some completely recovered merely by planning a proper diet free 
from the disturbing elements causing idiopathie reactions by a particular patient. 

The science of endodontia is a complete and intricate ‘entity of dentistry 
which has won a favorable position in the field of oral hygiene, oral physiology, 
and esthetics. However, the undertaking of endodontia of upper teeth approxi- 
mating the maxillary sinus (all of them do) must be considered a possible source 
or beginning of an apical abscess or infection, until time has proved no dis- 
turbance has resulted therefrom. There is the difference of opinion, as will 
always be, in the employment of root canal therapy on maxillary teeth, particu- 
larly the posterior ones. It is agreed that poorly executed endodontia or incom- 
plete root canal therapy can cause any one of the many sinus conditions under 
discussion. 

The asepsis necessary for root canal therapy cannot be overstressed, over- 
practiced, or overdone. Strict aseptic technique with the complete removal of 
any infection present is the one great factor. The principles of surgery, the 
behavior of bacteria, the appreciation of sterile equipment, and complications 
from carelessness and trauma are all factors for success in such treatment. The 
dentist has the surgical skill to maintain teeth by such a procedure. The failure 
thereof is most commonly due to poor surgical aseptie technique. 

Apicoectomy is used by some as a method of eliminating infection in root 
canal therapy, yet it is the opinion of others that this procedure is not only 
unnecessary, but harmful to the patient. Members of the latter group state that 
if the canals of the tooth are thoroughly sterilized and filled, the infection will 
disappear for it has no other source from which to feed. 


Carcinoma Involving the Maxillary Sinus 


There are two theories as to the presence of squamous-cell cancer in the 
ciliated mucous membrane of the maxillary antrum. One is that it is due to 
chronic inflammation, and the other is that cancer here occurs in an island of 
congenitally misplaced squamous cells. 
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The diagnosis of such is difficult. Symptoms and signs of pain, swelling, 
exophthalmos, hemorrhage, too many disturbances, nasal obstructions and dis- 
charge, X-ray examination, transillumination, biopsy, history, and close observa- 
tion often help lead to the diagnosis of the malignancy. Although the treatment 
of antral malignancies is out of the field of the dentist, the diagnosis of the 
growth in the sinus is a service of intellectual satisfaction to the dental surgeon. 
Erosion through the cortical plate of the sinus sometimes occurs, and a palatal 
mass can be detected. The age of the patient is important, due to the fact that 
carcinomas may, but seldom do, appear in the young. 

Treatment of carcinomas of the sinus is changing from radical surgery to 
the use of radium and x-ray, often followed by surgery. Incision through the 
cheek with a clear view of the field or a nasal opening are two methods of 
surgical entry. The dentist should develop a keen insight to sinus diseases, a 
delicate instrumentation and diagnostic ability in order that he might in the 
future more often and more accurately diagnose malignancies in their early 
stages while in the process of routine oral examination. 


Conclusion 


In order for the dentist to safeguard the health of patients consulting him, 
a thorough knowledge of the condition of the patient should be obtained as soon 
as possible. This will enable the dentist to understand better his subject under 
treatment. The confidence of the patient should be sought in order to obtain 
more detailed answers to the questions asked. Also this will further induce the 
patient to ramble on about his condition, this in many instances bringing to 
light facts not touched upon in the questioning yet relating vitally to the 
answer to the problem at hand. Simply because the dentist may feel that the 
sinus is beyond his scope of treatment is no reason why he should not enter into 
suggestion of further examination by one who is capable of handling such a 
condition. Numerous ease histories relate this to be a factor in saving the life 
of a patient. 

The different operations such as the Caldwell-Lue are to be found in den- 
tistry for complications inevitably arising. Recovery from sinus complications 
may be spontaneous, but that is hope, not the ability of the surgeon. Tooth 
infections and rhinitis are co-workers. Gross and histologie pathology are 
essential for diagnosis of sinus disturbances. Bacteriologically, the disease may 
be diagnosed and treated. Seasonal rhinitis associated with allergic reactions 
is a precursor to sinusitis. 

Summary 

In summary, it may be said with little fear of contradiction that opinions 
vary widely. Again, therefore, the writer wishes to accentuate the statement 
made previously that only experience of long standing may speak with authority. 
It may also be found that suecess using a method of treatment may be met with 
ease in the hands of one operator while it may be a failure in the hands and 


opinion of another. 
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One, an exodontist for example, should not narrow his knowledge down to 


the removal of a tooth in its mechanical procedures. The profession is full of 
those individuals who can cut and sew—so are sewing circles. The point 
stressed here is that the operator should know more of the physiologic reactions 
of the patient under particular circumstances. He should know the conditions 
possible to oceur in the surrounding areas, their causes, and treatments. The 
dentist should strive for great powers in mechanics, art, and science, for truly 
all of these are exhibited in his profession. 


20 


21. 


99 


or 


=O 


References 


. Alfaro, Victor R.: The Relations of Dental Infections to Maxillary Sinus Disease, 


Laryngoscope 41: 850-857, 1931. 


. Alyea, O. E. Van: Nasal Sinuses, Baltimore, 1942, Williams & Wilkins Company. 
. Ballenger, William L., and Ballenger, C. H.: Diseases of the Nose, Throat and Ear, 


ed. 8, Philadelphia, 1944, Lea & Febiger. 


. Berger, Adolph: The Principles and Technique of Oral Surgery, seventh printing, 


Brooklyn, 1943, Dental Items of Interest. 


. Berger, Adolph: The Principles and Technique of the Removal of Teeth, ed. 5, 


Brooklyn, 1943, Dental Items of Interest. 


3. Blair, Vilray P., Moore, Sherwood, and Byars, Louis T.: Cancer of the Face and Mouth, 


St. Louis, 1941, The C. V. Mosby Company. 


. Bourgoyne, J. R.; Surgery of the Mouth and Jaws, Brooklyn, 1946, Dental Items of 


Interest. 


. Burkett, Lester W.: Oral Medicine, Philadelphia, 1946, J. B. Lippincott Company. 
9. Comroe, Bernard T., Collins, Leon H., and Crane, Martin P.: Internal Medicine in 


Dental Practice, ed. 2, Philadelphia, 1946, Lea & Febiger. 


0). Dingman, R. O., and Hayward, J. R.: Oral Surgery in General Practice, J. Am. 


Dent. A. 35: 625, 1947. 


1. Jones, Alfred C.: Mouth Hygiene, ed. 4, Philadelphia, 1942, Lea & Febiger. 
. Grant, J. E. Boileau: An Atlas of Anatomy, Baltimore, 1943, Williams & Wilkins 


‘ y , » 
Company, vol. 2. 


. Gray, Henry: Anatomy of the Human Body, ed. 23, Philadelphia, 1936, Lea & Febiger. 
4. Grossman, Louis I.: Root Canal Therapy, ed. 2, Philadelphia, 1946, Lea & Febiger. 
5. Hempstead, B. E.: Complications of Sinusitis, Proc. Staff Meet., Mayo Clin. 19: 480, 


3. Hill, Thomas J.: Textbook of Oral Pathology, ed. 3, Philadelphia, 1945, Lea & 


Febiger. 


. Lawson, L. J.: Changing Concepts of Therapy of Chronic Sinusitis, Ann. Otol., Rhin. 


& Laryng. 56: 416, 1947. 


. Lederer, F. L.: Diseases of the Ear, Nose and Throat, ed. 2, Philadelphia, 1939, 


F, A. Davis Company. 


. Mead, Sterling V.: Diseases of the Mouth, ed. 5, St. Louis, 1940, The C. V. Mosby 


Company. 

Peterson W. F.: Influence of Weather Changes on Otolaryngological Diseases, Tr. Am. 
Acad. Ophth., Omaha, Neb., 1947, Douglas Printing Company. 

Thoma, Kurt H.: Oral Pathology, ed. 2, St. Louis, 1944, The C. V. Mosby Company. 


. Thoma, Kurt H.: Traumatic Surgery of the Jaws, St. Louis, 1942, The C. V. Mosby 
Company. 

Wellmann, E. V.: Diet in Sinus Infections and Colds, New York, 1933, The Macmillan 
Company. 














SIALOLITHIASIS 


JuLious R. BourGoyNne, B.S., D.D.S.,* MEMPpuiIs, TENN. 


Definition 


[ALOLITHIASIS is the formation of salivary calculi or the condition char- 
S acterized by it. It may be stated that it is a condition of stone formation 
in the salivary glands or ducts, To those who are unfamiliar with the term 
employed, this condition is usually referred to as salivary stone formation. 

The following paragraphs will be devoted to a brief discussion derived 
from a survey of the literature combined with the author’s ideas and opinions. 
By no means do I wish to infer that the methods given here for the diagnosis 
and treatment are the only ones to be used with success. 


Discussion of Glands 
The salivary glands, which are three in number, lie in pairs. They lie in 
close proximity to the oral cavity and pour their products therein. These 
glands by name are the parotid, submaxillary, and sublingual. 


Parotid Gland.—The parotid gland is the largest of the salivary glands, 
varying from fifteen to thirty grams in weight. It is located below and in 
front of the ear and is enclosed in a capsule and bounded by the ramus of the 
mandible, the mastoid process of the temporal bone, and the sternocleido- 
mastoid muscle. A part of the gland cups the posterior border of the ramus 
and lies upon its medial surface. 

The parotid duct (Stensen’s duct) exits from the anterior border of the 
gland, passes forward on the masseter a finger’s breadth below the zygoma, 
and turns abruptly medialward around the anterior border of the masseter. 
The duct is accompanied by the transverse facial artery above and the infra- 
orbital branch of the facial nerve below. It penetrates the fat of the cheek 
and the fibers of the buccinator muscle, runs a short distance under the 
mucosa, and terminates in a small orifice opposite the crown of the upper 
second molar. Some of the important structures passing through the gland 
are the posterior facial vein, external carotid artery, and the facial nerve. 


Submaxillary Gland.—This gland is irregular in form and about the size 
of a walnut. A large portion of this gland is situated in the submaxillary 
triangle. It extends posteriorly to the stylomandibular ligament which inter- 
venes between it and the parotid gland, and it extends forward to the 
anterior belly of the digastric. Above, it extends under cover of the body of 
the mandible, and below it overlaps the intermediate tendon of the digastric 
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muscle and the insertion of the stylohyoid. An extension of the gland passes 
from the deep surface forward and above the mylohyoid muscle. 

The submaxillary duct, also known as Wharton’s duct, is about 5 em. 
long. It is thinner walled than the parotid duct, and begins as numerous 
branches from the deep surface of the gland, passing forward between the 
mylohyoid, hyoglossus, and genioglossus muscles, and opens into the mouth 
through a small orifice on the summit of a papilla at the side of the frenum 
linguae. 


Sublingual Gland.—This is the smallest of the salivary glands, somewhat 
almond-shaped, and has no capsule. It is located on the floor of the mouth 
beneath the oral mucosae. The gland is paired as are the other salivary 
glands, there being one on either side of the frenum of the tongue. The gland 
fits into a depression on the inner surface of the mandible. Below, the gland 
is in contact with the mylohyoid muscle, with the lingual nerve and submaxil- 
lary duct intervening between the muscle and the gland. Behind, the gland 
is in contact with the deep portion of the submaxillary gland. 

The ducts of the sublingual glands may occasionally join the submaxillary 
duct; generally many open independently on the crest of the plica sub- 
lingualis. 

Occurrence 

According to Harris, the formation of salivary stones affects the salivary 
glands and their ducts in approximately the following order: (1) Wharton’s 
duct from the submaxillary gland, 61.4 per cent, (2) Stensen’s duct from the 
parotid gland, 20.4 per cent, and (3) sublingual gland and ducts, 18.2 per cent. 
Harrison in 1926 made a survey of all reported cases dating back to 1825. The 
total number was 375. In about two-thirds of the reported cases, stones were 
found in the submaxillary gland or duct, about 20 per cent in the parotid 
gland or duct, and a much smaller number in the sublingual gland. Caleuli 
may occur at any age, having been reported in infants. It has been said. 
according to Barsky, that the condition occurs principally in middle life; 
however, he believes this to be a misconception. It occurs earlier but may 
possibly be detected only in middle life. It seems to be more prevalent in the 
male, This is probably due to a greater laxity in oral hygiene in the male 
than in the female. 

Etiology 

Many different theories have been advanced as to the etiology of salivary 
ealeulus. It is recognized that these stones may form either in the glands or 
ducts by the collection of salivary calcium salts, commonly called ealeuli or 
tartar. In order for the formation to begin, a nucleus of some sort must be 
provided. Desquamating tissue from the walls of the glands or ducts, and 
bacteria are the most logical suspects for the nucleus formation. This identical 
material is often seen in the mouth collecting in great quantities around the 
necks of the teeth where the collection is less disturbed than around or near 
the incisal edges or occlusal surfaces of the teeth. The most important or com- 
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Fig. 1. 





Fig. 2. 
Fig. 1.—Stone with two lobes in the submaxillary duct. 
Fig. 2.—Stone in the sublingual duct. 
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monly accepted of these theories may be said to be as follows: 

1. The Foreign Body Theory.—This theory was advanced by Mareau 
(1876) and Czrgan (1890). <A foreign body such as a fragment of tartar, fish 
bone, or grain kernel may find its way into one of the ducts and into the 
gland. This may act as a nucleus around which calcific salts from the saliva 
are deposited. Schuh (1913) suggested that because of irritation to the duct 
or gland produced by the foreign body the salivary secretion may also be 
altered. 


2. The Inflammatory Theory.—This theory was advanced by Immusch in 
1861. A chronic inflammation of the duct causing a slowing of the salivary 
flow may predispose to precipitation of the salivary salts within the lumen of 
the duct. 

3. The Parasite Theory.—Stone formation might be due to bacteria. This 
possibility was first suggested by Maas in 1871. Klebs in 1876 advanced the 
theory that the deposits were caused by calcium-precipitating organisms. 

Chemical Composition 

Although many different analyses of salivary calculi have been made, 
it is obvious that almost all would be different in some respects. An analysis 
by Prouzerque gives the composition as follows: calcium phosphate, about 
60 to 65 per cent, organic matter, about 25 per cent, calcium carbonate, about 
6 per cent, and traces of iron and magnesium. 


Role of Pathology 


When a duct is obstructed, the saliva continues to form. The duct system 
fills and the saliva is backed up within the gland as well as the ducts them- 
selves. This pressure, of course, causes pain. Secondary infection at this point 
makes an easy entrance and develops rapidly, resulting in destruction of the 
secreting cells of the alveoli. The alveolar cells which are destroyed are re- 
placed by fibrous tissue. The amount of destruction depends upon the severity 
of the attack of salivary colic as well as the length of time the condition per- 
sists. If a large number of the alveolar cells are destroyed, much of the 
seeretory function of the gland is lost and the gland itself becomes hard and 
nonfunctional. Early treatment will usually clear up the infection, but oc- 
easionally it is necessary to remove the gland. 

Signs, Symptoms, and Diagnosis 

Harrison divides patients affected with salivary stones symptomatically 

into three groups. These are listed as follows: 


Group I.—Patients who upon eating foods, particularly those with an 
acid reaction, experience pain and swelling in the region of the involved gland 
or duet. In this group the stone is usually small and acts as a ball valve. 


Group II.—Patients who may or may not present a history of recurrent 
swelling, but who suddenly experience pain and swelling in the region of a 
salivary gland with an elevation of temperature. In these cases a chronic 
inflammatory condition is present in the involved gland. 
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Group III.—Patients who present a boardlike swelling which fixes the 

tissues over the involved gland or duct. If the submaxillary or sublingual 

eland is involved, the swelling also fixes the floor of the mouth, Often there is 
present a cellulitis of the neck, which may be followed by suppuration. 





Fig. 3.—A, single large stone in the submaxillary duct; B, stone after removal. 


Intermittent swelling of the salivary gland or of the duct behind the 
stone, accompanied by sudden severe pain in the floor of the mouth, tongue, 
and side of the throat, occurring during meals or at the sight of food, affords 
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the. classical symptoms. This so-called salivary colic is characteristic. The 
sharp pain and swelling increase in intensity for a short time and gradually 
disappear, the pain going first and the swelling lasting a varying length of 
time, from a few hours to possibly a day or two. Fever is occasionally present. 
It is usually at this stage that the patient seeks treatment; however, the 
patient may present himself to his dentist thinking the condition is caused by 
his teeth. 

Secondary infection usually takes place. The infection may pass through 
the duct and on into the gland, in some cases leading to an extensive suppura- 
tive process. Examination of the floor of the mouth or cheek will usually 
show some change at the exit of the duct a purulent discharge or swelling, 
and redness. There may be visible swelling along the course of the duct, or 
bimanual palpation may reveal a cystic mass or even the calculus itself. A 
normal submaxillary salivary gland is scarcely palpable except in very thin 
or emaciated people. Irritation caused by the presence of calculus may cause 
appreciable enlargement of the gland due to inflammation and engorgement 
with saliva. 

In the diagnosis, roentgenograms are very helpful; however, many times 
they do not disclose the calculus clearly because of superimposed struc- 
tures. This may be true when the position of the stone prevents including 
it in an intraoral bite film, or when the consistency of the stone is such 
that it easts only an ill-defined or indiscernible shadow. In the location 
of salivary caleulus the customary dental roentgenograms are of little or no 
aid. When the stone is located in the gland or posterior to the base of the 
tongue, lateral plates should be taken with such angulation that the mandible 
and other osseous structures do not obscure the calculus. If the caleulus 
is lodged in Wharton’s duct, the exposure should be made through the floor of 
the mouth with the rays directed parallel to the long axis of the lower teeth. 

Probing Wharton’s duct is advised by most men as a helpful diagnostic 
aid. Eardman recommends the use of a whalebone filiform bougie for this 
purpose, which upon contacting a stone yields a gritting sensation. According 
to Barsky, too much probing and manipulation should be avoided in the pres- 
ence of an active infection. Harrison states that experience leads him to doubt 
the value of probing the duct and that it may do harm by producing a per- 
foration. When a positive diagnosis can be made by probing the duct, the 
stone ¢an nearly always be palpated intraorally or by a combined intraoral 
and extraoral palpation. This same information and more, according to Harri- 
son, may be obtained by puncturing with a strong hypodermic needle attached 
to a syringe, with which the tissues are infiltrated with an anesthetic solution, 
as the needle is slowly passed through them. 

One of the important points in a differential diagnosis is the location 
of the swelling extraorally. The typical swelling of the parotid gland is 
located below and in front of the ear, and extends downward slightly be- 
low the angle of the jaw. The swelling of the submaxillary gland also pre- 
sents a characteristic appearance and position. This involves the submaxil- 
lary area in which there occurs a tender circumscribed region. 
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Treatment 


In the opinion of the author, classification of treatment of this ailment 
deserves division into two parts, namely, conservative and surgical. These 
may be deseribed as in the following paragraphs. 

Conservative Treatment.—Conservative or nonsurgical treatment con- 
sists of ‘‘milking’’ the stones from the duct with the fingers one on either 
side of it—one intraorally and the other extraorally, exerting a forward 
motion. This treatment is usually successful when the stones are near the 
outlet of the duet, but when they are located farther posteriorly, surgery 
is indicated in order to establish a free outlet as well as to remove the stone. 

Another conservative treatment consists of passing a piece of 20- 
gauge silver wire through the walls of the duct between the stone for- 
mation and the gland, with the aid of a curved needle and thread. The wire 
is cut short and the ends twisted, thus forming a ring passing through the 
duct and into the mouth. The entire procedure is performed intraorally 
without an incision. The ring is left to remain for a period of two weeks 
in order to form a permanent opening. 

Surgical Treatment.—The surgical procedure is as follows: 

A linear incision is made through the tissues into the area of the stone. 
The incision is made parallel with the long axis of the duct, and the stone 
removed with the aid of cotton forceps. The incision may be closed or left 
open. In some eases, the margins of the incision may be sutured back in 
the same way the tissues are sutured in the Partsch operation, in order to 
keep the duct patent by an artificial opening. The bottom of the duct then 
becomes the floor of the mouth in the incised area. If nonabsorbent sutures 
are used, they are removed on the sixth day. Occasionally, severe involve- 
ments are encountered in the gland itself, in which case complete removal 
of the gland is necessary. 

Case History.—The extreme peculiarity concerning this case is that at no 
time was there ever any swelling or pain. The patient had absolutely no com- 
plaint at all concerning the said condition. 

The patient, a man, 50 years of age, entered the office Feb. 25, 1948, for 
a simple extraction. While I was examining the floor of the mouth by pal- 
pation, I felt a large nodular area on the:left’ side opposite the premolar 
and molar teeth in the floor of the mouth. 


Examination —On further examination of the mouth I found that 
the hardened nodule was freely movable but in itself resisted firm pres- 
sure. A detailed history from the patient gave no evidence of calculous for- 
mation. At no time had the patient experienced pain or swelling. 


An occlusal radiograph was made of this area. The view gave definite 
evidence of stone formation of excessive size lying in the duct proper. At- 
tempts were made to move the stone forward in the duct by milking move- 
ments; however, these were met with no success. 
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Operation.—Infiltration using a wheel injection around the nodule 
was made with 3 per cent neosynephrin. The mass was then pressed 
against the lingual surface of the mandible and upward with the index 
finger of the left hand, thus tensing the tissue overlying the stone. A scal- 
pel was then used to make an incision over the stone in its full length. The 
stone was elevated from the cavity with a curet and the area irrigated with 
warm saline until thoroughly cleansed. 

A strip of rubber dam two inches in length and one-half inch in width 
was knotted in the center and placed in the cavity with the extremities 
protruding outward. 


Postoperative Care.—The patient was given a prescription for seda- 
tion and allowed to return to his home with instructions to return the fol- 
lowing day for treatment. On Feb. 28, 1948, the drain was removed. the 
patient having recovered uneventfully. He was given instruction to re- 
turn at the slightest sign of recurrence. 


Conclusion.—In other cases a different surgical approach may be in- 
dicated, and it is often found necessary to make provisions for a permanent 
opening at the site of the stone. 

A few ideas concerned with this matter were found in other writings 
as follows: 


I. Spontaneous Expulsion.—According to Berger and Berke, spontane- 
ous expulsion may occur even when the stone has formed in the gland or 
in the deeper part of the duct. Their explanation for this is that expulsion 
is always preceded by a variable degree of inflammation and disturbing 
symptoms in which the terminal portion of the duct may become enlarged. 
In the ease of the sublingual gland this would be less likely to happen be- 
cause of the smaller diameter of the ducts. 


II. Expulsion With Digital Manipulation or Pressure.—This is a con- 
servative treatment and is sometimes referred to as ‘‘milking down the 
stone.’’ The propelling force may be the movements of the tongue or the 
muscles of the floor of the mouth or the pressure of the dammed-up saliva. 
It is obvious, of course, that in order to use this treatment the stone must 
not be too large and also must be near the orifice. Too much pressure on 
the ealeulus must‘be avoided. If it is crushed, the removal of all particles 
is uncertain and more difficult. Fragments left behind become a nucleus 
for secondary calculous formation. 


III. Anesthesia.—It is usually a standard procedure to use local anes- 
thesia in all these cases. An exception to this rule given by Field and 
Ackerman in their paper on salivary stones is the case in which a large 
stone lies just beneath the mucous membrane and needs only an incision to 
effect its removal. Barsky states: ‘‘A few drops of a topical anesthetic 
solution should be installed in the duct. In the case of the submaxillary 
gland, an injection to block the inferior dental nerve should be used. Local 
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infiltration of procaine should, if possible, be avoided for it tends to distend 
the tissues and will make surgical procedure more difficult.’” Berger and 
Berke, in their report on ealeulus of the submaxillary gland, obtained anes- 
thesia by blocking the lingual nerve in the peritonsillar region and by in- 
filtration of the mouth. They agree with Barsky, however, in that they dis- 
approve of injection immediately about the calculus since it tends to dis- 
turb the tissues and makes the calculus less discernible on palpation. For 
caleuli in the gland, these injections are supplemented by infiltration extra- 
orally about the gland. 


IV. Removal From the Duct Through Incision—According to Harri- 
son, if the stones are situated in the sublingual duct or gland, the anterior 
two-thirds of the submaxillary duct, or the buccal portion of the parotid 
duct, they can be extracted by an intraoral incision. 

It is best not to operate upon an acutely infected case, so states Har- 
rison, unless suppuration is present. Put the patient on a liquid diet with- 
out fruit juices, apply ice locally, and give repeated small doses of atropine. 

A technique presented by Barsky in his discussion of diseases of the 
salivary glands is as follows: A probe is inserted into the duct until it is 
in eontact with the stone. Then a sharp-pointed blade such as a No. 11 
Bard-Parker should be used to preform a meatotomy. The back of the 
blade should rest upon the probe, and the cutting should be done from the 
probe upward for the submaxillary gland and medially for the parotid 
gland. The stone is gently coaxed from its bed, and great care should be 
taken to remove it in its entirety. If any portion of the stone is left, as 
mentioned before, it may become a nucleus for further calculous formation. 
A stone occasionally is embedded in fibrous tissue. When this occurs, a 
gentle dissection should be carried out and a small spoon curet may be used 
to lift the stone from its bed. A small rubber tube drain should be sutured 
in place with the proximal end of the tube extending to the bed of the stone 
and the distal end into the mouth. This drain permits saliva to pass through 
and drains the wound as well. The remainder of the incision can be sutured 
over the rubber tube drain. After three or four days the tube drain may 
be removed. After its removal an epithelized tract will be present of such 
size that even after contraction takes place the flow of saliva will not be 
obstructed. 

Ivy states that in nonsuppurative cases, the mucous membrane incision 
ean be closed without drainage. If much acute inflammatory reaction or 
suppuration is present, a small wick of gauze or a strip of rubber dam 
should be left in the incision. Condemnation of the gauze drains is made 
by Barsky when he states, ‘‘When a stone is taken out through a duct, no 
gauze drains of any kind should ever be used.’’ 

Lyman presents a technique for the removal of salivary caleuli from 
Wharton’s duct by a series of diagrams. It is very much like the technique . 
given previously. Home treatment consists of warm saline irrigation every 
three hours and hot, moist external applications. A sedative may be pre- 


scribed for pain. 
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V. Removal From the Gland Proper.—This operation may be _ per- 
formed either extraorally or intraorally. According to Harrison, if stones 
are located in the masseteric portion of the parotid duct, the parotid gland, 
the posterior third of the submaxillary duct, or the submaxillary gland, an 
external incision is desirable. If stones are situated in either the sublingual 
or submaxillary gland, extirpation of the gland is indicated. Ivy advises 
removal of the submaxillary gland in cases of long standing where the gland 
has undergone degenerative changes from chronie inflammation. Berger 
and Berke, however, do not believe that the gland should be removed ex- 
cept in rare cases. According to them, glands that felt hard and taut re- 
turned to normal after the caleulus had been removed; therefore, they be- 
lieve that only a portion of the gland exposed to suppuration and the direct 
irritation of the foreign body is impaired to such a degree that the secretory 
cells are destroyed or damaged beyond repair. 

A technique presented by Ivy for the removal of the submaxillary gland 
is as follows: 

The usual skin incision runs about an inch below and parallel with the lower border of 
the mandible from just behind the symphysis to the angle. The platysma is divided 
along the same line and turned up as a separate layer. In dissecting out the gland the facial 
artery and veins are divided and tied. In completing the operation the platysma and skin 
are sutured in separate layers. A small rubber dam drain is usually inserted for twenty- 
four to forty-eight hours. 

3erger and Berke describe a technique for removing a calculus from 
the submaxillary gland through an intraoral incision: 

1. The mucous membrane is incised over the point where the calculus is felt about 
a quarter of an inch medially from the inner surface of the mandible. 

2. Through blunt dissection, the mylohyoid muscle is reached, and one must be 
eareful not to traumatize or sever the lingual nerve which crosses Wharton’s duct. 

3. The muscle is divided and the gland is forced with finger pressure into the floor 
of the mouth. 

4. When the stone is located, the overlying tissues are divided until it is reached 
and removed. 

5. Blood vessels are ligated and the wound is closed. 

6. A drain is placed in the deepest portion of the wound. 


Conclusion 


In conelusion, because of the possibility of injuring the motor nerves 
all incisions should be located with great care. For example, incisions made 
over the submaxillary duct intraorally may sever the lingual nerve; those 
made into the parotid gland or duct externally may injure the seventh nerve. 
The seventh nerve may be injured when approaching the submaxillary gland 
externally. 

Good technique and a good knowledge of anatomy on the part of the 
operator will greatly lessen the possibility of damage to these nerves and 
blood vessels. 

Salivary caleuli, though uncommon, are not rare and it is advisable to 
remove stones regardless of whether they are producing symptoms, since 
they are always a source of potential danger. 
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TOXIC EFFECTS FOLLOWING THE USE OF LOCAL ANESTHETIC 
AGENTS 


Review of the Literature 


JAMES E. SHOTWELL, D.D.S.,* MEMPHIS, TENN. 


Regen anesthesia is of great importance in every branch of surgery and is 
used extensively by all dentists for surgical and operative procedures. 
The occurrence of unpleasant reactions due to the toxie effects of the local 
anesthetic agent is one of the most disturbing features of local anesthesia. These 
toxic reactions may be manifested by symptoms ranging in severity from the 
appearance of perspiration to the more serious collapse with circulatory or 
respiratory failure. The fundamental cause of all these reactions is not fully 
known, but much work has been done toward a better understanding of these 
toxic reactions. The effects of many of the components of the mixtures are 
known, and many physiologic functions have been established in experimental 
animals and much has been substantiated by clinical experiences. Thus, the 
following topics pertaining to toxie reactions will be discussed: the relative 
toxicity of various local anesthetic agents, the determining factors of toxicity, 
the symptoms and signs of undesirable local anesthetic reactions, treatment, 
and the patients in whom special precautions should be taken when the anes- 
thetic agent is administered. 

Coeaine is the oldest local anesthetic agent used. It has been largely re- 
placed as a hypodermically applied anesthetic, but is still used in topical anes- 
thesia. The substitutes for cocaine were introduced because cocaine often 
produced toxic effects. Many substitutes have been developed which are 
as efficient in producing local anesthesia but are not nearly so toxic.’ The 
margin between the toxic and the anesthetic dose for cocaine is relatively nar- 
row when compared to the other agents that we now have available. In the 
search for substances to replace cocaine, over one hundred local anesthetics 
have been introduced, but only a few of the most important will be discussed. 
The safest local anesthetic agents that have been discovered are procaine 
or Novoecaine, and Monocaine. Monocaine is slightly more toxie but is used 
in a less concentrated form. These two drugs are used much more than any 
of the other drugs for local anesthesia. Some of the other local anesthetics 
which may be used are Apothesine, Alypin, Tutocaine, and Metyeaine. Apo- 
thesine is more toxic than procaine and is not as effective. Alypin is about 
as toxie as cocaine when injected subcutaneously. Tutoecaine has been found 
to be efficient as a topical anesthetic agent and it is not nearly as toxie as ¢o- 
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caine; in faet, it is only about twice as toxie as procaine.* Metyeaine is com- 
parable in toxicity to procaine when injected subcutaneously, but when in- 
jected intravenously it is three times as toxie as procaine."* 

Severe toxie effects are rare today with the tested solutions that are used 
and the improved techniques, but severe toxie reactions do still oeceur and 
mild signs and symptoms of toxie reactions are manifested more frequently. 
Some of the more important factors which may determine the severity of these 
toxie reactions will be discussed briefly. The toxicity of a local anesthetic 
agent may be due to hypersensitivity of the patient to the drug.7* There are 
some people who cannot tolerate any procaine without toxic reactions. This 
is similar to the hypersensitiveness of some people to ragweed or some foods. 
The total amount of the drug injected has been thought by some a factor to be 
considered in procaine toxicity. In view of the fact that Southworth and Hing- 
son* report the use of 500 ¢.c. of a 1 per cent procaine solution in many dif- 
ferent instances in surgery without any ill effects, the small quantity used in 
dentistry should seareely be considered by the dentist too important in deter- 
mining the severity of toxic reactions. Of more importance is the concentra- 
tion of the solution. The toxicity of a local anesthetic solution increases with 
an inerease in concentration of the solution in an accelerative ratio; for in- 
stance, 2 ¢.c. of a 1 per cent solution are four times as toxic as 2 ¢.c. of a 0.5 
per cent solution, and 2 ¢.c. of a 2 per cent solution are sixteen times as toxic 
as the same amount of a 0.5 per cent solution.® This fact should be noted by 
the dentist. A 4 per cent solution should be used only when necessary. Not 
in all but in some eases, anesthesia may be obtained by the use of a 4 per cent 
solution where a 2 per cent solution was unsatisfactory. I have found this to 
be true in some eases of chronic abscesses and when a block injection was used for 
sensitive or sore teeth. The slower the solution is injected, the less the danger 
of toxie effects. The more vascular the area into which the injection is being 
made, the greater the possibility of toxic reactions. Since all of the oral eav- 
ity is well supplied with blood vessels, this is of importance to the dentist. A 
solution injected into an artery is about four times as toxie as a subcutaneous 
injection, and an intravenous injection is about sixteen times as toxie as a 
subeutaneous injection.2, The body should be in a slightly reclined position 
when the anesthetic solution is injected. 

Most of the commercial preparations of procaine and Monocaine used by 
dentists today contain a vasoconstrictor. In general, we may state that vaso- 
constrictors decrease the systemic toxicity of the local anesthetic agent and 
also prolong and intensify the anesthesia. The mode of action is the constric- 
tion of the blood vessels in the injected area, the drug being confined to the 
tissues longer and entering the blood stream more slowly.*® This also allows 
the use of a lower concentration of the local anesthetic solution which also re- 


duees the toxic effects. 


The vasoconstrictor agents have the disadvantage of producing toxie reac- 
tions themselves in some eases. In certain patients, an anesthetic solution with 
a weak or no vasoconstrieting agent should be used. This produces a profound 
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anesthesia of relatively short duration. Epinephrine has been used in local 
anesthetic solutions longer than any other drug. Toxic symptoms resulting 
from the use of epinephrine can be differentiated from those arising from the 
use of procaine. They develop more rapidly, are not as persistent, and recede 
more rapidly.'* A marked slowing of the pulse rate to sixty, fifty, or less may 
be taken as evidence of procaine toxicity, while a marked rise in the pulse rate 
leads to the conclusion that epinephrine is causing the reaction. As a distinguish- 
ing factor, this should be noted early in the reaction. Epinephrine is a powerful 
vasoconstrictor. <A slight excessive subcutaneous injection may cause uncom- 
fortable and possibly alarming systemic reactions. According to experimental 
reports by Tainter, Throndson, and Moose,® procaine with 1:50,000 epinephrine 
caused nervousness in 40 per cent of the cases and with Neosynephrin in 35 
per cent, the difference being insignificant. However, procaine with Cobefrin 
‘aused nervousness in 30 per cent of the cases. When an epinephrine solution 
of 1:25,000 was used, then 42 per cent exhibited nervousness. Cobefrin def- 
initely caused a greater incidence of tremor. Neosynephrin caused only 
one-half as many patients to exhibit fainting reactions as did Cobefrin and 
epinephrine. 

Patients suffering from other systemic ailments are more likely to be 
susceptible to reactions from the activity of these vasoconstrictors. In view 
of this fact, Winter* conducted an investigation on a comparative basis, us- 
ing procaine with Cobefrin versus procaine with epinephrine on patients 
suffering from various systemic ailments who also needed oral operations. 
He carefully checked pulse rate changes and blood pressure changes. He 
found that Cobefrin and procaine had definite advantages over the solution 
of procaine and epinephrine. 

Southworth and Hingson‘* attribute many toxic effects to the vasocon- 
stricting agent not being diluted sufficiently. They recommend 1 :200,000 
dilution of epinephrine with procaine as the most efficient. They also attrib- 
ute the ‘‘afterpain’’ two or three hours after tooth extraction to the use 
of an epinephrine dilution of 1:30,000 or even a 1:50,000 dilution. The pain 
is caused by the sudden change from ischemia to a hyperemia which in 
reality constitutes an inflammation. There have been several cases of gan- 
grene reported in the literature following the injection of a local anesthetic, 
and these investigators state that these were all due to the use of too strong 
a dilution of a vasoconstrictor or the anesthesia was for a minor surgical opera- 
tion on the finger and a tourniquet was used. The reason the stronger solutions 
are preferred in dentistry is because with these the dentist experiences less 
bleeding because the field of operation is very vascular. This is the chief reason 
why so much work was undertaken to discover a substitute for the epinephrine 
which does not have its toxic effects. 


Even though toxic reactions of local anesthetic agents may vary considerably 
in the degree of severity, the reactions may be grouped into two general groups: 
namely, those that are circulatory in nature and those that are neurologic in 
nature. There is a third type due to sensitiveness to the drug which is not 
clearly understood, but which may occur oceasionally.® 
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The circulatory reactions are characterized by pallor, preeardial pain, 
shortness of breath, a rapid pulse or a weak pulse, sweating, and fainting. These 
reactions are usually mild and pass away if the patient’s head is lowered. In 
severe cases there may be a sign of pallor, followed by fainting and sudden 
weakening or stoppage of the heart. When this is the picture there may be 
muscular contraction or just collapse. De Takats’* states that this type of reac- 
tion follows inadvertent intravenous injections of procaine. Knoefel and his 
co-workers explain the different types of reactions on the basis that the concen- 
tration of procaine in the blood stream is the important thing. The brain is 
sensitive to much smaller amounts of proeaine than the heart. But if the con- 
centration is high enough, if the injection is intravenous, and the heart is 
reached first, then the heart would be the first to be affected.* In the case of 
this dangerous reaction, the only treatment is to support the circulation by 
giving a stimulant, preferably intravenously, and administering oxygen and 
artificial respiration. On the other hand, if the circulatory reaction is of a 
mild nature with only mild symptoms and signs, interrupting the injection may 
be sufficient treatment. However, it is best always to lower the head of the 
patient, apply cold towels to the face, and stimulate respiration by allowing the 
patient to breathe respiratory stimulants, such as aromatic spirits of ammonia 
or amy] nitrite. 

The neurologic type of reaction sometimes encountered is manifested by 
talkativeness, excitement, and convulsions. The treatment for this is the admin- 
istration of oxygen by intermittent inflation of the lungs if necessary, and 
a soluble barbiturate such as Sodium Amytal administered intravenously until 
the reaction is controlled.’ 

Another type of dangerous reaction to procaine that occasionally occurs is 
sensitization. Fatalities have been reported within a few minutes after the 
injection of a small quantity such as 1 ¢.c. of a 2 per cent procaine solution to a 
patient who tolerated a much larger dose at some previous date. This is sugges- 
tive of sensitization by the previous injection.* This type of reaction seems less 
commonly understood, and no definite treatment is offered. However, some 
recommend that a preliminary intradermal test be given to those patients who 
say that they are allergic to local anesthetic agents. After five minutes if there 
is any redness about the procaine wheal, the patient is considered sensitive to 
the anesthetic agent. If the patient is sensitive to the vasoconstrictor, the 
objective signs of pallor, tremor, and nervousness will be easily detected.° 

The most efficient treatment against the toxic effects of local anesthetics is 
prophylactic treatment. If proper prophylactic treatment is always given, the 
previously mentioned toxie reactions will seldom occur. As previously stated, the 
injection of the anesthetic agent should be made very slowly.'* Thus, less pres- 
sure is developed in the tissues and the absorption into the blood vessels is much 
slower. As a result there is less danger of toxie reactions occurring. Often a re- 
action oceurs in the matter of seconds, and by slow injection, the injection may 
be stopped before the entire amount is given. Intravascular injection should be 
avoided. This can usually be avoided by aspirating if an aspirating type syringe 
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is used. Blood will appear in the carpule if the needle is in a blood vessel. If a 
standard type syringe is used, the same result may be obtained by releasing the 
pressure of the plunger for a few seconds after a small amount has been injected. 
Even with the utmost care and precaution, some of the toxic reactions are due to 
intravascular injection. As previously discussed, the combination of a vasocon- 
strietor with the local anesthetic agent decreases the rate of absorption and thus 
decreases the possibility of toxic reactions from the anesthetic agent following 
the injection. Barbiturie acid derivatives may be given the patient as pre- 
medication to reduce the toxicity of the drug. The severe convulsive toxic 
reaction from procaine can be prevented by the use of these barbiturates. 
When procaine is administered after a barbiturate, the milder symptoms of 
toxicity occur much less frequently.’* The barbiturates that are more potent but 
of brief action are preferable. It is good practice to use the weakest solution 
of the local anesthetic agent that is effective.'* As previously stated, toxicity in- 
creases progressively with the concentration. It is always good judgment, to 
abandon the injection if there is any sign of idiosynerasy to the drug. 

The dentist should be cautious when administering local anesthetics to 
patients who have a systemic ailment or a general systemic condition that would 
indicate greater susceptibility to the toxic effects of the anesthetic. If the 
patient is suspected to be suffering from advanced arteriosclerosis or any other 
heart disease, the family physician should be consulted as to the safety of the 
procedure.’ Patients with extreme high blood pressure, respiratory diseases, 
diabetes, or enlargement of the thyroid gland all do better under local anesthesia 
than under general,” but the dentist should be extremely cautious when admin- 
istering the anesthetic to such patients. He should watch the patient through- 
out the operation. A record of blood pressure, pulse rate, and respiratory rate 
may be kept throughout the period of injection and during the time the drug 
has its greatest effect. It is preferable when administering local anesthetics to 
these patients to have available emergeney drugs and a gas machine for the ad- 
ministration of oxygen. 

Conclusion 


Certain conclusions may be drawn as to the toxie effects following the 
injection of local anesthetics. It has been shown that the local anesthetic 
solutions used today can be very toxie under certain conditions. It has also 
been shown that the more serious toxic reactions may be due to poor technique 
of injection, the lack of proper prophylactic treatment, or to a low tolerance to 
the agent exhibited by certain patients. In spite of the fact that severe toxie re- 
actions do still occur, they can be reduced to a minimum if the dentist will in- 
erease his knowledge of the actions of the local anesthetic and use a good tech- 
nique of injection. He can also help to reduce the number of serious reactions by 
obtaining a brief history of the health of the patient, and by using proper 
judgment, in the selection of the anesthetic for all his patients. The dentist 
should know the signs and symptoms of all the unfavorable reactions which 
may follow the injection and should have the combative treatment that is indi- 
‘ated in each type of unfavorable reaction at fingertip’s reach. If these simple 
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fundamentals are properly observed, the frequency and severity of toxic re- 
actions following the use of the various local anesthetic solutions ean be reduced 
to a minimum. 


l. 
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DENTAL ROENTGENOGRAPHIC TECHNIQUE—INTERPRETATION 
RELATIONSHIPS 


JoE Haut Morris, D.D.S.,* Mempuis, TENN. 


HE ultimate purpose of dental roentgenography is, of course, correct in- 

terpretation. Stress'in studying interpretation per se is, however, all too 
often the case. Training of this type is the cause of much disappointment in 
application of roentgenographic findings. Unfortunately for the patient and 
the profession, many men spend considerable time studying the classical roent- 
genographie appearance of different clinical entities and lesions, but they spend 
too little time in perfecting techniques for demonstrating these lesions or areas 
in question roentgenographically. Often they completely subordinate this 
phase of roentgenography to inexperienced assistants. 

There are several prerequisites to the correct interpretation of a roentgeno- 
gram, and each is equally important. There is one prerequisite, however, that 
we quite naturally may place as primary. It is quite obvious and logical that 
correct roentgenograms are essential before an interpretation should be under- 
taken. Over- or underexposure, over- or underdevelopment along with other 
faults of technique which produce artefacts, elongation, foreshortening, inade- 
quate coverage, superimposition, and faulty film placement may make an in- 
terpretation either false or entirely impossible. 

The roentgenogram is a shadow picture and it is therefore dependent 
on the rules of geometric projection. It is also a picture graph of relative 
densities and so is dependent on correct exposure and processing. 

A condensed statement of the primary requisite of a roentgenographic 
survey gives us the first rule of roentgenographie interpretation: Adequate 
coverage, and a sufficient number of views of the area in question, projected at 
optimal angulation under the most practical geometric target-object-film rela- 
tionship, exposed and processed to maximum contrast. 


Because the roentgenogram presents one feature superimposed upon an- 
other, areas of radiolucency or lessened density may be masked by areas of 
radiopacity or greater density. In such cases, more than one view of an area 
is often in order as shown in Fig. 1. It is for this reason that bitewing roent- 
genograms are indicated in full-mouth surveys along with the periapical views 
as shown in Fig. 2. In the routine intraoral roentgenographic survey, double 
coverage by overlapping film placement (not to be mistaken for contact over- 
lapping from faulty horizontal angulation) is highly desirable. When surveying 
a suspicious area, at least two views, often three, should be considered, using 
approximately the same film placement but an alteration of horizontal and/or 
vertical angulation. 


*Instructor in Division of Oral Surgery, University of Tennessee, College of Dentistry. 
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Sufficient views also include complete coverage of the area. Any suspicious 
area or structure under scrutiny should show normal tissue beyond its margin. 
Fig. 3.) The effects of the angle of projection and target-object-film ratio 
are so closely related and interdependent that they should be considered to- 
gether, academically and practically. Therefore, it is probably not untimely to 
review the requisites of a truly ideal roentgenogram dependent on the rules of 


A. 





B. 
r 1.—A, demonstrates masking of root tip by superimposition of radiopaque zygoma. 
B shows the same area exposed from a more anterohorizontal angulation and demonstrates 
root more clearly in the less radiopaque alveolar bone. A is representative of some molar 


exposures and B shows more of a premolar projection illustrating the advantage of overlap in 
film placement. 
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geometric projection. These are shown in Fig. 4 and are as follows: 


1. The object to be roentgenographed should be thin. 

2. The object and the film should be in contact with each other. 

3. The central ray of the cone of x-rays producing the exposure should be 
at right angles to the film and the object. 
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B. 


Fig. 2.—A is a diagrammatic representation of film placement—vertical angulation rela- 
tionship in the routine periapical exposure of a maxillary premolar (short target-film and 
bisection technique). Buccogingival margin faults and recurrent pulpal floor decay may be 
masked by superimposing the lingual portions of the radiopaque restoration over this radiolucent 
area. B diagrammatically represents the film-tooth axis—vertical angulation relationship of 
the bitewing technique of same area which gives a truer profile image, preventing or reducing 
the possibility of the above error. A, image of restoration; B, defect; B’, image of defect; 
Cc, film; X, x-rays. 
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(The latter is not of great importance if the first two rules are complied 
with. ) 

It is evident that dental roentgenography probably allows the least com- 
plianee with ideal conditions. Often not one of these requisites can be satisfied. 
The teeth or objects are proportionally thick and are held in an investment which 


A. 











Fig. 3.—A shows the first view made of the third molar area. The resemblance to a 
deeply embedded inverted molar is apparent. As coverage was incomplete, a second exposure 
was made (B) which presented the true image of three retained root tips. The marked effect 
of changing angulation and film placement in this case is, of course, exceptional. 
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often not only prevents placing the film against the object, but also makes it 
impossible to have the plane of the object and film parallel. This necessitates 
projecting the central ray at an angle to both, instead of perpendicular to both 
(according to the more widely used technique at the present time). The tech- 
niques employed to surmount these conditions are of utmost importance to the 
interpretation. 


- Sh. 


od 


\* 











Fig. 4.—A’' demonstrates the sharp image of correct size obtained by roentgenographing a 
thin disk in contact with film; B shows magnification of the image and lack of marginal sharp- 
ness when the disk is some distance from the film; C, a similar effect as seen in B is produced 
when roentgenographing a thick object, e.g., cylinder, in contact with film, as the upper surface 
is still some distance from film; D, when the angle of projection is not perpendicular to film 
and object, another distortion is introduced as a change in shape (elongation and foreshorten- 
ing): EB demonstrates the effect of increasing the target-obiject distance in geometric proportion 
to object-film distance in order to reduce or eliminate magnification and lack of marginal 
sharpness; F graphically represents correction of elongation and foreshortening of image, when 
object and film form an angle by projecting central ray at imaginary bisecting plane. 


The outstanding obstacle in dental roentgenographie technique is_ the 
inability to place the film in close proximity to the tooth and at the same time 
have the film parallel to the long axis of the tooth. Two quite different tech- 
niques are used to reduce the distortion produced. The more familiar technique 
and the one commonly in use is based on a geometrie principle of bisecting the 
angle formed by tooth and film, and projecting the central ray at this imaginary 
bisector. This produces an image of correct length, but is an oblique projection 
superimposing areas of different elevation, one upon the other, and distorting or 
complicating the interpretation. Also in some areas considerable object-film 
distance at the apex produces a diffusion of detail, making the lamina dura and 
pericemental membrane indistinet (Fig. 5). 
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The second technique recognizes that the target-object distance is more 
important as the object-film distance is increased. On this basis it uses a long 
cone-tooth distance to compensate for the distance from tooth to film, and at the 
same time paralleling the film and tooth axis as much as possible to present a 
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Fig. 4.—D-F (For legend, see opposite page). 


truer profile and relative elevation registration (Fig. 6). 
A faulty projection of either horizontal or vertical angulation may result 
in an erroneous interpretation. The overlapping of proximal contact areas due 
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— 


to faulty horizontal angulation not infrequently masks early proximal caries 
(Fig. 7). The number of operators who expected to find an impacted third 
molar in quite a different axial position and relation to the second molar due to 
a faulty vertical angulation is by no means small. Either or both errors may 


as 


Cc 


Fig. 5.—Tooth-film-projection angle relationship in the cuspid area, diagrammatically 
illustrating difference in crown-film and root apex-film distance and accounting for inability 
at times to demonstrate clearly and to follow the pericemental membrane and lamina dura 
around the apex even of a sound tooth. Also note that the cervical area on the lingual is 
superimposed and represented on the film at the same level as a buccal portion of root 2 to 3 
mm. more apical in true position. 





Fig. 6.—The use of portion of cotton roll to parallel film and tooth. When this is done, cone- 
tooth distance should be markedly increased to increase periapical sharpness of detail, 
result in any area of the dental arches, but it is my observation that the most 
common horizontal angulation fault is made in the maxillary molar projection, 
whereas the most common vertical angle fault is made in the mandibular molar 


projection. 
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ace form is a strong hint to the horizontal angulation requirement for the 
molar projection of an individual. The use of the mouth mirror for visual 
inspection of the proximal contact line of the maxillary molars prior to exposure 
is the safest method to prevent overlapping contacts in this area. It will be 
recalled that arch form and face form will be similar in a substantial number 
of eases, but variations do occur. The oval face and oval arch are not the most 


A. 





B. 

Fig. 7.—A shows carious lesion, apparently with exposed pulp of maxillary premolar; 
B, a more profile view showing possibility of some remaining sound dentine between pulp 
and cavity. 
common encountered. The usual alignment of posterior proximal contacts 
approaches more nearly a straight line than a true arch, although enough true 
ovals do exist to warrant intraoral inspection (Fig. 8). The rhomboidal shape of 
maxillary molars is a definite factor in this projection. Therefore, contrary to 
common technique, the usual horizontal angulation for the molar projection is 
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Fig. 8. 


Fig. 10. 


8. 


Fig. 8.—Right side of arch represents the more usual alignment of posterior teeth. A, 
correct projection of central ray for premolars; B, correct projection of central ray for molars 
(note near parallelism of projections); C, a common faulty projection producing overlapping 
contacts. The left side of the arch represents oval arch form which is sometimes encountered. 
An actual change in horizontal angulation is necessary in these cases. 

Fig. 9.—The posterior contacts usually present a rather straight line contrary to a belief 
that most mouths form an arc in the premolar-molar region. The rhomboidal shape of maxil- 
lary molars, especially the second and third molars, accents the condition necessitating pro- 
jection of the central ray from a slightly anterior position, and at an acute anterior angle 
to the median plane, instead of at right angles to it. A, correct premolar angulation; B, correct 
molar angulation; C, incorrect molar angulation commonly used and producing overlap C’. 

Fig. 10.—A, Ideal molar film placement in which positive vertical angulation is necessary 
for true image. Film should be retained by pressure at zx. B, In some shallow mouths film 
must be placed at an angle, utilizing space under tongue. Retention pressure should be at 2, 
and vertical angulation negative. 
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approximately the same as for premolars, the cone tip, of course, being distal in 
placement so as to project through the middle of the second molar, instead of at 
the contact of the premolars; that is the angle formed by the central ray and 
median sagittal plane is approximately the same in the premolar and molar 
projection, it being, as a rule, only slightly more obtuse in the latter case as 
compared to the near right angle relation used commonly (Fig. 9). 


Fig. 11. 





\ 


Fig. 12. 


Fig. 11.—A, A’, and A” represent film placement, first and second maxillary molar, and 
angulation for routine molar projection respectively; B represents impacted molar which will 
not show entirely on routine projection and will be distorted. By raising film to a flatter, higher 
position, B’, and increasing vertical angulation to B”, a correct roentgenogram as shown in 
Fig. 13 may be produced. 

Fig. 12.—An occlusal view of the tooth shown in Fig. 11. The mantel of the soft palate 
(C) places film A in relation to impacted tooth (B) in such a manner that a definite posterior 
Peep one of projection is indicated, which fortunately excludes zygomatic process (FP) 
image rom m. 


Also, contrary to common technique, negative vertical angulation is seldom 
indicated for a mandibular molar expesure. Zero degree or in most cases from 
+3 to +5 degrees or more will be in order if the film is properly placed (Fig. 10). 
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The necessary film placement may be facilitated by retraction of the tongue 
medially with an instrument or the finger. At the same time, the patient should 
be instructed to relax the floor of the mouth completely. Then place the film 
firmly against the lingual plate of the mandible and direct the patient to retain 
it there by pressure on the middle or inferior one-third of the film. This is pos- 
sibly the only place in the mouth where the film should be retained at a point 
other than the lingual occlusal line-angle of the tooth. 

Not infrequently cases are encountered in which the routine procedure does 
not suffice to demonstrate an area of disease or a tooth. An example is a highly 
impacted or embedded maxillary third molar. The technique illustrated in Figs. 
11, 12, and 13 has proved useful in such eases. 





Fig. 13.—Roentgenogram of a very high impaction (note relation a root tips of second molar) 
made by technique shown in Figs. 11 and 12 


There are few cases encountered in which the mandibular third molar 
cannot be demonstrated by means of intraoral films, but trismus and inflamma- 
tory conditions do at times prevent the use of this method. The occlusal type 
film pack extraorally placed is of use even though considerable contrast is 
sacrificed. This technique is similar to the extraoral lateral jaw projections 
using 5 by 7 film in a holder or cassette. The use of the smaller film, however, 
requires careful central ray projection to prevent ‘‘cone cutting’’ the image. 
(Fig. 14, A and B.) 

The demonstration of a cyst of the maxilla quite often presents a special 
problem, as necessary projections almost invariably superimpose either the 
maxillary sinus or the nasal cavity upon the area in question. These anatomical 
landmarks present an image roentgenographically identical to a cyst, making it 
quite difficult to determine if a cyst encroached on either of these natural cavi- 
ties unless a special technique is used (Fig. 15, A and B). 
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Fig. 14.—Use of occlusal typé film extraorally for demonstration of deeply impacted 
mandibular molar causing trismus. Technique: Inferior border of mandible should be parallel 
to floor. Ask patient to stretch the neck forward and protrude chin which reduces super- 
imposing of vertebra on angle of mandible. The long dimension of the film should be level 
with the inferior border of the mandible and the corner of the film at the angle of the jaw. 
Using 15°, —20° angulation, place cone tip just below the opposite angle of the mandible 
with central ray horizontally perpendicular to film. Exposure time is three and one-half to 


Lour seconus, 
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Fig. 15.—A and B show flat film; C and D, after injection with radiopaque substance. 
Lateral and posteroanterior roentgenograms should be made for studying a maxillary cyst. 
(Note inability to demonstrate clearly eyst in noninjected roentgenograms.) 
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D. 


Fig. 15.—C and D (For legend, see opposite page). 
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By injecting a radiopaque substance, such as sterile Lipiodol or Iodochloral 
(special iodine and peanut or sesame oil compounds which are on the market 
and supplied in small sterile vials), and then taking roentgenograms (occlusal, 
lateral head, and posteroanterior), the cyst may be readily demonstrated. Also, 
its extent and encroachment on the natural cavities may be clearly seen. (Fig. 
15, C and D.) The following technique has proved useful to the author: 


1. Under infiltration anesthesia, using a large Luer syringe and 18-gauge needle, 
the fluid is aspirated from the cystic cavity. A notation is made of the volume of fluid 
removed. . 

2. The cavity is then irrigated with warm saline. 

3. When practical, the procedure is facilitated by introducing an 18-gauge needle 
on a Luer syringe at an inferior position (e.g., palatal wall) to the cyst and introducing 
an 18- or 20-gauge needle only into a superior position (e.g., high on the labial wall) as a 
vent during saline irrigation. A suction tip may be held in the hub of the 20-gauge needle 
as saline is introduced through the inferior 18-gauge needle by way of a second Luer 
syringe. 

4. When all cystic fluid and saline have been removed from the cavity, the Lipiodol 
or Iodochloral is introduced through the inferior 18-gauge needle until overflow is 
apparent through the superior 20-gauge needle. (The Luer-Loc type syringe is of some’ 
advantage in this step as the medium is quite viscous and considerable pressure is re- 
quired to force it through even the large lumen of an 18-gauge needle.) 

5. The needles are removed, and occlusal, lateral head, and posteroanterior roent- 
genograms are made. The radiopaque oil need not be removed from the cyst as it is 
either absorbed or removed with cyst sac. It causes no ill effects. 


Conclusion 


The value of the roentgenogram for diagnostic purposes and as an aid 
to treatment is directly proportional to the mastery of all phases and aspects 
of the production and interpretation of the roentgenogram. The technical 
and clinical experience of the roentgenologist together with his anatomic, 
physiologic, and pathologic knowledge is of greatest importance. Insufficiency 
in any phase invites disappointment in one of our most valuable aids to diagnosis 
and treatment. 














ACUTE PEMPHIGUS VULGARIS: DENTAL SIGNIFICANCE 


JAMES H. QUINN, D.D.S.,* MEMPHIS, TENN. 


HERE is a tendency among the general practitioners of dentistry to diay- 

nose as Vincent’s stomatitis or ‘‘trench mouth’’ every gray, ulcerated area 
appearing on the oral mucosa which may produce an abundance of Vincent’s 
organisms. Vincent’s stomatitis is merely a secondary manifestation of 
some primary local or systemic etiology, which causes the lowering of 
the vitality of the oral mucous membrane, predisposing it to the invasion and 
multiplication of the normally present Vincent’s organisms. Many systemic dis- 
eases have oral manifestations. Some of the lesions become complicated by 
Vineent’s organisms, which cause the gray, ulcerated appearance. Pemphigus 
vulgaris is one of these diseases, and is a rather uncommon but fatal disease in 
about 94 per cent of the cases. Death may occur as early as three to four weeks 
or as late as one to two years. This condition occurs usually between the fourth 
and fifth deeade with a predisposition for the Hebrew race. Chronic pemphigus, 
however, is found primarily in Gentiles. 


Oral Symptoms 

Lesions appear in the oral cavity in 85 per cent of the cases, it being the site 
of the primary lesion in 55 per cent.° Characteristically, bullae or blisters form 
on apparently normal oral epithelium of the soft palate, buccal mucosa, labial 
mucosa, lips, tongue, or pharynx (Fig. 1). The bullae range in size from 0.5 
to 2 em., become enlarged and rupture, leaving either a gray, bleeding, ul- 
cerated lesion, or one covered with the remaining loose, gray membrane. The 
blisters are rarely seen because they rupture quickly due to mastication and de- 
glutition of food. New lesions form usually around the old ones causing a 
continuous new crop of bullae. Each bulla is filled with a clear or blood-tinged 
serum. Vineent’s organisms are commonly found in the ulcerated lesions and 
are not diagnostic, as mentioned previously. 


Histopathology 


A lipoprotein fluid-filled space forms at the upper one-third of the dermis, 
caused by the coalescing of vacuoles which push up the epidermis, thus form- 
ing the gross bullous lesion. These vacuoles may be seen forming in the dermis 
prior to the gross appearance of the bullae (Fig. 2). Lipoprotein replaces the 
collagen in the connective tissue of the dermis. The surrounding tissue shows 
very slight evidence of inflammation. A few leucocytes may be found in the 
fluid of the bullae. 





*Assistant in Division of Oral Surgery, University of Tennessee, College of Dentistry. 
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After rupture of the bullae, the lesion will show an ulcerated surface witi: 
a loss of epithelium, probable inflammatory exudate, fibrin, and blood cells. 
There is also an active hyperemia of the underlying blood vessels. 





Fig. 2.—Vacuolization of the upper third of the dermis. Individual vacuoles and coalescing of 
the vacuoles seen. Hydropic changes seen in the epithelium. 


Cutaneous Symptoms 


The cutaneous lesions develop usually in one to three months’ time and 
may be found more or less symmetrically on any skin surface or on the vaginal 
mucosa, although cases have been reported in which the lesions were restricted 
to the oral mucosa. The lesions resemble the oral lesions in content but usually 
become larger; they also rupture easily. The area left differs from the areas 
left in mouth because the skin is not bathed in fluids as is the oral mucosa. 
Dark, crusty areas form after the bullae rupture, and these areas can easily be 
secondarily infected. 
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Constitutional Symptoms 


Among the first symptoms noted are those of nausea and vomiting. The 
inability to retain food, of course, contributes to the general debility of the pa- 
tient by eliminating the nutritional elements. 

Rupturing of the large, serum-filled bullae causes a marked serum loss and 
dehydration. Secondary infection of the lesions is usually present unless pen- 
icillin is used prophylaetically. Temperature is usually around 101° F. 

A secondary anemia is present. Cachexia fina'ly occurs with many possible 
complications, primarily pneumonia. Death is the usual result. 


Etiology 


At present a proved and generally accepted theory is not available. The 
most accepted is that pemphigus is a type of virus disease. Animals inoculated 
with vesicular fluid have contracted the condition. There is a possibility that 
it can be transmitted from one person to another as cases have been reported 
that were thought to have occurred through family contacts; however, these 
cases are very rare. Other hypotheses are that it is caused by a type of strepto- 
coeci, or that it is a generalized systemic metabolic disturbance. 

Goldzieher* states that adrenal damage was found at autopsy in all cases 
of pemphigus. Pemphigus is not an adrenal disease, but the adrenal damage 
is thought: to be caused by the virus. The generalized symptoms could be 
caused by the adrenal damage. Increased capillary permeability associated 
with adrenal injury contributes to bullae formation. 

MacCardle and Baumberger* found that the entire skin shows increased 
amounts of silicon, iron, magnesium, and selenium. Also, their palographie 
studies show that there is no change in bullous fluid when compared with nor- 
mal serum. 


Diagnosis 
I. Clinieal : 


A. Patient 40 years of age or more. 
3. Bullous lesions. 
1. One half to six em. in diameter. 
2. Filled with clear or blood-tinged fiuid. 
3. Arising on apparently normal epithelium. 
4. Recurring around the site of the original bullae on the oral 
mucosa, cutaneous surfaces, or vaginal mucosa. 

5. Present for the prolonged period of several months. 

C. Grayish, ulcerated lesions left in the oral cavity after rupture 
of the bullae are accompanied by extreme pain when mastieat- 
ing or swallowing food. 

D. No history of possible drug allergy or poisoning. 


rn 


). Severe constitutional symptoms are present. 
F. Nikolsky’s sign is present (the epithelium is easily rubbed off 
by mild finger friction). 
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II. Laboratory : 


A. Blood examination. 
1. Secondary anemia. 
2. Increased erythrocyte sedimentation rate. 
3. Pels-Macht test or phytotoxie test is positive. 
(Lupinus albus seedling’s root growth is retarded when 
grown in a nutritional media which contains 1 per cent 
serum from a pemphigus patient, as compared with other 
similar root seedlings grown in media without serum added.) 
4. A decrease in sodium, calcium, and chloride levels and a rise 
in potassium blood serum level. 
B. Biopsy of lesion. 
1. Edematous space in dermis pushing up the overlying epi- 
dermis. 
2. Lack of inflammatory exudate. 


Differential Diagnosis 


Pemphigus should be differentiated from mucous patches of secondary syph- 
ilis, local Vincent’s stomatitis, drug allergy, diphtheria, erythema multiforme, 
and herpetie lesions. 

It is possible that a dentist could be treating a patient who had gray, ul- 
cerated oral lesions, which recurred in spite of local medications, for Vinecent’s 
stomatitis if there were no cutaneous lesions visible. However, the vaginal 
mucosa may have bullae present and the patient would not volunteer this in- 
formation very readily. The patient could become fatally ill if treated in this 
manner over a period of time without consulting a dermatologist. Death may 
oeeur within a month. 

Treatment 


A dermatologist should be contacted immediately if pemphigus is  sus- 
pected. Fowler’s solution, an arsenic preparation, seems to be the dermatolo- 
gist’s treatment of choice. No treatment at present is specific for pemphigus. 
Plasma or whole blood is given to bring up the erythrocyte count and the blood 
volume lost by rupture of the bullae. Penicillin is given to prevent secondary 
infection of the ulcerated lesions and to prevent complications such as pneu- 
monia. Solutions, such as calomine, are placed on the lesions to help dry them 
up. Convalescent serum and estrogen therapy have both been tried. Some 
investigators attribute recoveries to large doses of viosterol. 


Case History 


A 66-year-old white female was first seen in the examination room of the 
University of Tennessee Dental School, where she had been referred by her 
physician for possible foci of infection. She complained about lesions in her 
mouth and throat which were painful, especially when she swallowed. These 
had first appeared in her mouth four months previously, then a few blisters 
formed in her throat, increased in size, and ruptured. Three to four weeks 
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later she noticed blisters on her legs and eventually on all parts of her body 
except her face. At that point she went to her physician who thought the con- 
dition was some type of virus infection, and gave her sulfonamide therapy. 
Four days after taking the sulfonamide she had a sulfa reaction with fever. 
vomiting, and nausea. The reaction disappeared after the drug was discon- 
tinued. It was at this time that she came to the dental school for an oral 
examination. 


Oral examination.—There were grayish, ulcerated areas 0.5 to 2 em. in 
size under her tongue, on the buccal mucosa, on the hard and soft palates, and 
on the lateral throat areas. Few bullae were seen in the mouth because they 
had ruptured and left the ulcerated areas. The intraoral lesions resembled 
an acute case of Vincent’s stomatitis. Unruptured bullae were seen on her lips. 


Skin.—Bullae were seen on the arms and legs, 1 to 6 em. in size, eontain- 
ing clear or blood-tinged fluid, around crusted areas of the original lesions 
which had ruptured previously. Nikolsky’s sign was elicited, as the epithelium 
was easily rubbed off. 

A. tentative diagnosis of pemphigus was made because of the age of the 
patient, the duration and appearance of the lesions, and their recurrence on 
otherwise normal epithelium. The distribution pointed to a systemic condition 
rather than a local one. 

The patient was sent to the dermatology clinic for consultation, and a 
confirming diagnosis of acute pemphigus vulgaris was made. She was given 
Fowler’s solution to take-and was placed on an outpatient status because she 
was still ambulatory. Three days later she was admitted to the hospital in a 
much weakened condition, complaining of throat pain on swallowing, nausea, 
and vomiting. 

Physical examination, except for the presence of the lesions, was essentially 
negative. Skin lesions were seen on all parts of her body more or less symmet- 
rically distributed, including the vaginal mucosa. Large denuded areas were 
found on the breasts and buttocks. 

Blood Examination.— 

Red blood cells, 2 700,000 

White blood cells, 7,000 

Hemoglobin, 9.5 Gm. 

Hematocrit, 29 per cent cells 

71 per cent plasma 

Total plasma protein, 5.9 per cent 
Albumin, 4.4 per cent 
Globulin, 1.5 per cent 

Differential : 
Filamentous, 70 per cent 
Nonfilamentous, 6 per cent 
Lymphocytes, 19 per cent 
Eosinophiles, 1 per cent 


Large monocytes, 3 per cent 


cor dma tad: 


— 
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Anemia was diagnosed as normochromic and normocytic. Penicillin was 
given to prevent secondary infection and possible complications. The patient 
became progressively worse, weaker, and unable to retain food. She received 
two transfusions which increased her erythrocyte count and raised her hemo- 
globin. She finally expired two weeks after being admitted to the hospital. 
Autopsy Report.—Immediate cause of death was pulmonary thrombi. 
I. Gross: 
A. Primary factors: 
1. Atherosclerosis. 
a. Coronary artery. 
b. Abdominal aorta. 
2. Myocardial infarction. 
3. Mural thrombi. 
a. Left ventricle. 
b. Right ventricle. 
4. Pulmonary embolism. 


B. Secondary factors: 
1. Adenocarcinoma (presumably primary) of left ovary. 
2. Partial intestinal obstruction (terminal ileus). 
3. Severe microcytic anemia. 
4. Cholelithiasis. 
5. Hypoplasia of the bone marrow. 
II. Microscopic : 


A. Examination of the skin showed areas of vacuolization in the 
dermis immediately under the basal layer of the epidermis 
(Fig. 2). 


B. Few inflammatory cells were present. 


The atherosclerosis and infarction as well as the other conditions found 
were probably the causes of her severe symptoms. The partial intestinal ob- 
struction contributed to her nausea and vomiting. 

Summary 

A discussion and ease history of pemphigus vulgaris is given. If body lesions 
resembling oral lesions are seen, a systemic condition should be expected. When 
pemphigus is suspected, a dermatologist should be consulted immediately be- 
cause of the very high fatality, and the possibility of death occurring in a few 
weeks. It is brought out that if oral blisters or gray, ulcerated areas recur 
and are present for several weeks, pemphigus must be suspected. Body lesions 
may be covered and out of the dentist’s sight, so the patient certainly should be 
questioned about the possibility of body lesions in all cases. 
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COMPLICATIONS IN EXODONTIA AND ORAL SURGERY 


DANIEL J. HOLLAND, Jr., D.M.D., BROOKLINE (BOSTON), Mass. 


IIEN one considers the number of teeth extracted each day and the high 

percentage of uneventful recoveries, the inventory is comforting. Particu- 
larly is this evidenced when one reflects on the traumatic nature of exodontia 
and the large number of bacteria that inhabit the mouth. The low incidence 
of complications attests the natural freedom from infection found in the oral 
cavity. 

Regardless of caution and in spite of careful consideration of all known 
factors, a low incidence of complications is inevitable in the practice of oral 
surgery. Such sequelae must be considered inevitable and beyond the control 
of both surgeon and patient. A large ratio of complications, however, is avoid- 
able. It is with this group we dwell upon. 

Because of inaccurate diagnosis, incorrect judgment, inadequate experi- 
ence, or incomplete treatment on the surgeon’s part, increased expense, addi- 
tional suffering, and protracted convalescence may be imposed upon the pa- 
tient. In addition, the anxiety and psychic trauma associated with these com- 
plications are burdensome to both doctor and sufferer. The blame is not one- 
sided. Too frequently patients expect and rely on the surgeon and the Creator 
for perfect results and are unmindful of their failure to cooperate. 

This dual responsibility of oral surgeon and patient must be shared if the 
treatment is to be successful. Kent,’ in discussing this problem, offered a simple 
formula for minimizing surgical complications: ‘‘Know your patient; know 
yourself.’’ It is accepted the more that is known about the physical condition 
of the patient, the fewer complications will result from dental surgery. In a 
previous paper,” a very definite ratio was stressed between pre- and postopera- 
tive planning and complications, either during or after oral surgical procedures. 

There is no such thing as a simple tooth extraction because marked damage 
is sustained by the tooth socket, periosteum, endosteum, and periodontal mem- 
branes; blood vessels are broken and injured; peripheral nerves are stretched 
and severed; bony plates are expanded or fractured. A compound, complex 
wound is created in a contaminated field. Both bone and soft tissues are ex- 
posed. There is nothing simple about a wound resulting from the removal of 
a tooth. : 

Granted, the situations are indeed rare, but people still die from 
extractions’’ when the seriousness of associated disease is improperly evaluated. 
The incidence of such experience in any dentist’s practice is rare but in any 
general hospital such potentialities are common. As experience increases in 
treating hospitalized patients, one’s thinking process becomes conditioned to 


‘ 


‘simple 
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the numerous complications in exodontia, and no procedure followed can be 
simple or routine. 

Let us discuss a few of the complications associated with local anesthesia. 
Since procaine was synthesized by Einhorn in 1905 and introduced as Novo- 
caine, there has been a progressive improvement in the local anesthetics, the 
armamentaria, and the technique of injection which has made them universally 
safe and efficient. 


Reactions to Procaine 


No drug’s effect on some patients is without its sensitivity or side reac- 
tions, but procaine is the least toxic of all local agents, being one quarter as 
toxic as the previously used cocaine, and is destroyed much more rapidly in the 
body. There is a low incidence of serious postanesthetic reaction to procaine, 
but when it does oceur, the idiosynerasy is characterized by a fall in blood 
pressure, slow pulse, pallor, apprehension, and dyspnea.’ In general, this is a 
deactivating response. Treatment consists of reassurance, supine position, 
sips of brandy, black coffee, one of the barbiturates, or caffeine and sodium 
benzoate (0.5 Gm.) hypodermically. 

Several cases have been reported, describing sudden death caused by ex- 
treme idiosynerasy to procaine resulting in cardiovascular collapse. Procaine 
has been used in continuous intravenous infusion for intractable pain, and as 
much as 300 e.c. of a 1 per cent solution have been employed in surgery with- 
out ill effects. 

Procaine is a central nervous system stimulant, and when injections are 
made inadvertently into an artery or vein, a few patients will react by flush- 
ing, muscular twitching, abnormal ocular movements, and temporary con- 
fusion.* 

The swelling, skin blenching, and early ecchymosis following loeal anes- 
thesia injections may be explained by too rapid infusion, the vasoconstricting 
agent acting in the peripheral vascular bed and the rupturing of venules or 
capillaries. In patients with increased capillary fragility, even the most gentle 
handling of tissues and the most cautious introduction of the solution will not 
abort eecchymotie zones or hematomas. Even the pressure of the thumb and 
fingers in support of the jaw during exodontia will leave on some women a 
telltale mark of black and blue. 


Reactions to Epinephrine 


Reactions to epinephrine are more common and quite opposite to the pro- 
caine reaction deseribed above. Here the characteristic signs are tachycardia, 
rapid pulse, increased color, sweating, and varying degrees of tremor. In 
veneral, the reaction to epinephrine is an activating response, in contrast to the 
shocklike symptoms of procaine sensitivity. These signs and symptoms are 
usually not prolonged and are of no major significance except in hypertensive, 


arteriosclerotie cardiacs. Reassurance and a tactful approach aid in soothing 


patients affected by the epinephrine content of the local anesthetic. 


ee 
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Epinephrine is a potent drug, and excessive amounts in the local anes- 
thetic may cause slough and necrosis of the tissues injected. When treating 
patients with cardiac disease, it is safer to employ procaine solutions without 
epinephrine. 

Syncope 

The psychological reactions attendant on an oral surgical procedure may 
be more profound than is realized, particularly when an injection is required. 
The distaste for needle puncture is almost universal. Even though of a minor 
nature, most surgical experiences are preceded by varying degrees of tension 
and apprehension plus a subconscious expectation of being hurt. Sudden and 
transient neurocirculatory failure is not uncommon just before or during the 
injection of local anesthesia. The syndrome is recognized by ash-gray color 
of the skin, cold perspiration, and decreased or abolished reflexes, resulting in 
a swoon or faint. As cerebral anemia is the cause, immediate lowering of the 
head and the use of one of the diffusible stimulants, such as ether or spirits of 
ammonia, are effective remedies. 

In addition to employing the technique of distraction, keeping all surgical 
instruments out of sight is an important factor in minimizing undesirable 
psychological responses. When possible, the surgical kit should be completed 
and prepared in advance so that there will be a minimum of delay and con- 
fusion when the patient enters the operating room. 

Some emotionally unstable patients will feign unconsciousness if they 
do not want a local anesthetic. When the reaction is hysterical, the pulse, 
blood pressure, color, and respiration are within normal ranges. In such cases, 
tact and diplomacy combined with patience and understanding wiil do much 
to convert the overwrought subject into a cooperative patient. 

Copen’ described the benefits of reducing anxieties and of obtaining in- 
creased relaxation by the threshold-raising effect of Demerol, incorporated in 
Monoeaine. A few patients require hypnotics such as Seconal or Nembutal 
to allay preoperative tension. Even five grains of aspirin may raise the 
threshold of pain considerably. 


Failure to Obtain Anesthesia 
There is still no satisfactory explanation of the physiology of local anes- 
thesia. Almost without exception, if enougi: of the local anesthetic agent is 
put in the right place, anesthesia will result. There are times, however, when a 
sufficient injection in the right place fails to produce the expected results. 
Particularly is this true in the presence of acute infection. One tenable theory 
for this failure is as follows: 


There is a selective affinity of nerve tissue for the free base procaine molecule. 


The action of the free base on the nerve fibers results either in the interruption or cessa- 
tion of the usual sensory stimuli. Most of the local anesthetics now in use are marketed 
in the form of their water-soluble acid salts, usually the hydrochlorides. Ordinarily, the 
free base is liberated in the tissues by the slightly alkaline body fluids. But, when the 
anesthetic solution encounters an acid reaction in tissues, such as is found in acutely in- 
flamed areas or infected zones, the chemical reaction liberating the free base does not 
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occur and, hence, makes it difficult to obtain anesthesia. In such instances it is claimed 
It has 
been known for some time that acidity depolarizes nerve sheaths. The alkaline adjunct 
has been seldom used because it has become customary to rely on the ability of natural 
alkaline tissue fluids to liberate the active base. 


that the addition of a mild alkaline solution will increase the anesthetic potency 


. 


When symptoms of anesthesia fail after a mandibular block injection, a 
plausible explanation may be the deposition of the anesthetic solution too low 
and too deep in the inner aspect of the mandibular ramus. If a long needle is 
,used to make the injection, an insertion depth of not more than three-fourths to 
one inch is correct. A common error is to inject beyond the mid ramus and 
below the mandibular foramen. 


Nerve Injuries 


Prolonged anesthesia and interference with the normal conduction of the 
afferent impulses of the trigeminal nerve are situations with which every oral 
surgeon must contend. The loss of sensation of a part of the face or tongue 
may follow the injection of a local anesthetic, the removal of a diffieult tooth 
or root, or the sustaining of external trauma to the jaws or face. The nerves 
most frequently subject to such abnormalities are the lingual, inferior al- 
veolar, mental, or infraorbital. These nerves may be injured by direct punc- 
ture of the nerve sheath and trunk by the needle during an injection. Pares- 
thesia of the tissue innervated by the injured nerve results and persists from 
many days to several weeks. The nerve reaction may manifest itself in the 
form of excessive sensitivity (hyperesthesia), or by decreased sensibility 
(hypoesthesia). There is no specific treatment to alter the course of nerve re- 
pair, and unless the nerve is severed, normal sensory function may be expected. 

In exodontia, the luxation and manipulation of a tooth or root tears the 
nerve branch from its parent trunk, It is reasonable to deduce that both peri- 
neural and intraneural edema cause temporary ischemia of the nerve and -ac- 
count for some of the bizarre neurological disturbances following tooth removal. 
Because of the anatomic proximity of root apices to the mandibular canal, 
traumatized or severed inferior alveolar nerves occur frequently, particularly 
in the removal of lower third molars. The recovery of small root ends offers 
more hazard than does the removal of larger root fragments. When root tips 
are forced or lost in the mandibular canal, judgment must be exercised in de- 
ciding whether more harm would be inflicted on the nerve by the technical diffi- 
culties involved in the removal than by allowing the tooth segment to remain 
as a foreign body. (Fig. 1.) 

Mental nerve injury is occasioned by the use of exolevers for mandibular 
premolar roots and also by the reflection of mucoperiosteal flaps in the region 
of the mental foramen. Regeneration of a severed mental nerve has a less 
favorable prognosis than that of an interrupted inferior alveolar nerve because 
the mandibular bony canal offers an unobstructed pathway for regeneration 
of the neurolemma. 

When the reduction and fixation of jaw fractures restore anatomic con- 
tinuity, particularly of the mandibular canal, numbness will eventually dis- 
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appear. In cases of nonunion, the anesthesia may be permanent; in cases of 
malunion, the nerve may either be impinged between the malposed bone frag- 
ments or prevented from uniting, often forming a neuroma. In either case, 
extreme discomfort and pain ensue. This may be corrected by surgical revi- 
sion of the malunited fracture, re-establishment of the normal nerve-trunk 
pathway, and excision of the neuroma and neurorrhaphy. (Fig. 2.) 





Fig. 1.—Apex of a lower molar forced into the mandibular canal by incorrect use of elevators. 
Damage to the mandibular nerve and artery is the hazard involved in removal. 





Fig. 2.—Complete severance of mandibular nerve in compound jaw fracture. Numbness 
of lip will be permanent unless continuity of mandibular canal is restored, thereby establish- 
ing pathway for nerve regeneration. 

In severe facial injuries, the infraorbital nerve may sustain a crushing 
injury or be severed by comminution of the zygoma. As an aftermath, there 
may be neurological complaints varying from numbness to hyperesthesia and 
tie douloureux. 
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Occasionally, after the removal of the maxillary canines, the healed 
sockets may be the locus of sharp paroxysms of pain. Triggerlike zones in the 
lip, on the gingiva in the edentulous caitine region, and at the alae of the nose 
are common findings in this entity. Diagnosed as an atypical neuralgia, some 
patients are relieved by a flap operation exploring the canine socket and 
removing splinters of bone or sharp spicules. Others are relieved only by 
alcohol injection or evulsion of the infraorbital nerve. Such maxillary canine 
pain complex, which is not a true tic, requires: further concentrated study. 

The facial nerve is less frequently a source of complication. Muscular 
paralysis results from eutting one of the branches ‘of this nerve during an inci- 
sion and drainage or results from surgery of the parotid gland or ascending 
ramus of the mandible. In dealing with neoplasms in this area, the nerve may 
be deliberately sacrificed. Otherwise, meticulous care is essential to preserve 


the branches supplying the facial muscles. 





Fig. 3.—Posteroanterior radiograph showing broken needle and two localizing needles. 
Two unsuccessful attempts to recover the broken needle displaced it medially, posterior to the 
pterygoid plates, complicating its removal. 


Broken Needle 


The distressing complications of a needle fracture during local anesthesia 
injection have in recent years become much less frequent than formerly. No 
doubt improvement in injection technique and in the quality of needles have 
markedly reduced this accident. A needle broken off during a_ pterygo- 
mandibular injection is always difficult to retrieve when operating conditions 
are optimal. To attempt blindly to remove the foreign body without clinical 
experience, adequate assistance, and thorough preparation is meddlesome 
surgery and complicates the problem. Adequate lighting, timely suction, 
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a cooperative patient, and good assistance are essentials. Before the attempt at 
recovery is made, lateral and posteroanterior radiographs should be on hand, 
a standard localizing technique having been employed (Fig. 3). The method 
recommended by Kazanjian* which consists of a localizing needle attached 
to an adjustable orthodontic molar band has proved most effective. Serious 
consequences result from injudicious and unsuccessful attempts to remove 
broken needles. Trismus, hemorrhage, secondary infection, and further dis- 
placement of the broken needle only complicate the final result. In most 
cases, hospitalization is advisable so that the first attempt at removal may be 
successful and every measure for the convenience of the operator and the com- 
fort of the patient may be made available. 


Exodontia 
All exodontia is a traumatic experience and any endeavor made to minimize 
the trauma will be worth while. The removal of a tooth is a mechanical prob- 
lem and when approached as such should never be an incubus for the patient 
nor a severe trial for the operator. 





B, 
Fig. 4.—A, Root curvature and wide alveolar septum which increase possibilities of root 


fracture during removal. B, Forceps technique inevitably would result in root fracture. Here, 
alveolar bone removal 1s essential to overcome the mechanical obstruction of root curvature. 


Broken Roots 


The mechanical obstructions to extractions, such as root curvatures, root 
divergences, or exostoses are the most common causes of root fracture and, as 
a rule, are demonstrable by intraoral radiography (Fig. 4). When a potential 
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complication is known preoperatively and appropriate operative measures are 
taken to meet it, the difficulties are solved. Conversely, the unpleasant sequelae 
to inadequate preparation in exodontia are courted by short cuts. 

Perhaps the most common error in removing root tips is to dig ineffee- 
tively with large exolevers, rather than to resort to the flap technique and re- 
move enough overlying bone to obtain access to the root. Small, thin-edged in- 
struments, such as a spoon excavator or narrow root tip elevator are more effec- 
tive than heavy, powerful elevators. When access is adequate, force is not 
required; when great force is necessary, access is inadequate. 

By misdirection of pressure, roots in the posterior maxilla are forced into 
the maxillary antrum. Further recovery attempts via the socket should be dis- 
continued, the socket mucosa approximated by sutures if possible, and arrange- 
ments made to remove the root fragment from the canine fossa or Caldwell-Lue 
approach. (Fig. 5.) The less done to the antrum through the socket the less 
the risks of troublesome oroantral fistulae. 





Fig. 5.—Maxillary third molar forced into maxillary antrum by misdirection of elevator pres- 
sure. The tooth now must be removed via the canine fossa approach. 


The complications involved in excising a root fragment from the mandib- 
ular canal have been mentioned. Here, radiographs taken immediately before 
operation are essential because of the ease with which the root tip may migrate 
in the mandibular canal. 

Glickman, Pruzansky, and Ostrach® claim that some roots may be left in 
situ without objective or subjective symptoms. However, the pathologic 
changes which may occur at the apices make the retention of such roots an un- 
desirable practice. 
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Fractured Alveoli 


In the mechanies of, tooth excision, fracture of the supporting alveolus is 
more the rule than the exception, except perhaps in the case of the single con- 
ical-shaped root where rotary torsion transmits little or no pressure on the 
socket wall. Otherwise, luxation of teeth produces spreading of the alveolar 
plates and results in partial or incomplete fracture. The periosteal sheath and 
mucosal covering often prevent displacement of the fractured segment. Usu- 
ally there are no complications and healing is uneventful. It is good practice 
to compress the alveolar plates following exodontia to restore their relation- 
ships if sprung and to realign a segment if displaced. 

The fracture of the alveolar bone may be complete and it may be totally 
displaced—attached to the delivered tooth. This incident is most frequent with 
maxillary canines and maxillary third molars. Tears and lacerations of ihe 
overlying mucosa result unless the periosteum is dissected from the detached 
fragments. (Fig. 6.) It is impractical to replace the piece of bone unless it is 
large and unless the resulting defect were a prosthetic handicap. 


A. 








Fig. 6.—A, A large segment of alveolar bone remains attached to an upper molar. The 
antral membrane is lacerated and a permanent defect in the ridge will result. B, A sharp 
fragment of bone is completely fractured. Unless the periosteum and mucous covering are dis- 
sected from the fractured segment, soft tissue laceration will result. 

The buceal plate or the entire tuberosity of the maxilla may fracture and 
become separate in the process of extracting maxillary third molars. It is 
essential to free the involved tooth from the bony segment to prevent perma- 
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Fig. 7.—A, Unerupted, impacted third molar. As the angle of the mandible is the weak- 
est area, excessive elevation pressure may cause fracture. B, Even though bone was excised 
from the crown of the third molar, the mandible was fractured by elevation pressure. 
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nent and critical deformity of the posterior maxilla. The tuberosity should be 
replaced and defects in the mucosa sutured. Antral involvement is a secondary 
complication in such accidents. 

A common source of delayed healing of tooth sockets is a fractured alveolar 
bone fragment. No longer viable, the sequestrum acts as a foreign body which 
may be exfoliated or become the center of a localized abscess. The overlying 
mucosa is characterized by friable granulation tissue and suppuration. Ex- 
ploration and débridement of the socket are followed generally by normal 
repair. 


Fractured Mandible 


The ever-present danger in the removal cf unerupted and impacted man- 
dibular third molars is excessive pressure by elevation. The tooth, part of the 
jaw, or jaw proper may break. The risk of mandibular fracture is greater in 
elderly people whose jaws are likely to be atrophied (Fig. 7). Particularly is 
this the case when the patient is edentulous. Such teeth must be radically 
exposed and freed of surrounding bone. Elevation must be gentle. Burr 
technique and tooth splitting are preferable to chisel and mallet because senile 
bone has lost its plasticity. 

Pathologic jaw fracture has been reported in skeletal diseases such as 
osteitis fibrosa cystica due to rarefaction, widespread fibrotic changes, and thin- 
ning out of the cortical bone. Large cysts and bone-destroying tumors are also 
contributors to such a complication. In extraction for patients with any cf the 
aforementioned symptoms, pressure forces must be avoided. 


Temporomandibular Joint Complications 


The suspensory ligaments, joint capsules, and muscle attachments of the 
mandibular rami are frequently stretched, strained, cr even torn by excessive 
and prolonged opening of the jaws during oral surgical operations. When 
general anesthesia and a mouth prop are used, trauma may be unwittingly 
imposed. The symptoms of a strained joint may ensue, and the duration of 
the resulting soreness and trismus is dependent on the extent of the damage 
inflicted. Rest to the part plus heat and pain medication are recommended. 
(Fig. 8.) 

Dislocation of one or both condyles from the articulating fossa may result. 
Preauricular bulging, abnormal occlusion, and inability to move the mandible 
are easily recognized. Dislocation should be immediately reduced before mus- 
cle spasticity and extreme tenderness complicate reduction. Some patients may 
subluxate or luxate the temporomandibular articulation at will, and are so able 
to effect self-reduction without distress. Injection of the joint spaces with a 
sclerosing solution or fibroblastic stimulator, such as sodium psylliate or Intra- 
caine, is recommended by Schultz'* and has given good results. The fibrous 
tissue proliferation restricts excessive excursion of the condyles and confines 


them to average paths. (Fig. 9.) 
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Fig. 9. 


Fig. 8.—Bilateral temporomandibular joint dislocation. Thé mandible is locked. 
_ Fig. 9.—Bilateral temporomandibular joint dislocation following a_ general anesthesia 
during which a mouth gag wes employed. Radiographs showed both condyles anteriorly dis- 
placed from their fossae. General anesthesia was required to reposition the mandibular 


condyles, 
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Loosening of Teeth 


When elevators are used, the fulerum should not be on an adjoining tooth 
unless that tooth is to be removed. Such pressure is an effective means for 
loosening the neighboring tooth, or partly avulsing it from its alveolar support. 

Anesthetists occasionally loosen and even avulse anterior teeth by attempi- 
ing to pry the jaws apart before sufficient relaxation is obtained, or they inflict 
damage with the laryngoscope when inserting the endotracheal tube. In such 
instances, if the patient has moderate periodontoclasia, the attachments of the 
teeth may be destroyed; if the damage is less severe, ligation and splinting may 
aid reattachment of the traumatized teeth. 


Hemorrhage 


In most oral surgical procedures, both bone and soft tissue are involved and 
hence bleeding may arise from either. B!ood loss usually results from capillary 
oozing. Techniques of pressure, suturing, or the use of hemostatic agents are 
mostly employed. No patient should leave the office or be sent from the operat- 
ing room while there is evidencé of oozing. In the.absence of diseases con- 
tributing to deficiencies in the clotting mechanism, small bone ‘‘spurters’’ are 
easily controlled by burnishing with a blunt instrument, or applying under 
pressure a small piece of bone wax. Effective hemostatices are well-placed su- 
tures and the use of fibrin foam or Gelfoam combined with thrombin, or the 
oxidized cellulose preparations. We have found the Sharp & Dohme tyrothricin 
dental cones (Thrombodent) a very valuable adjunct for controlling bleeding 
from the tooth socket. 

Postoperative bleeding is a major complication among certain patients. 
They have no known abnormality of the blood’® yet have hyperpermeability 
of the small blood vessels. Trauma, however slight, may cause persistent 
bleeding and purpurie lesions. This condition is described as idiopathie pur- 
pura, or the disease of Henoch and Schénlein. There is no specific treatment, 
but the bleeding must be treated in the accepted way. 

Diseases in which the bleeding or clotting times are prolonged, as revealed 
by hematologic examination or past history, such as in hemophilia, warrant 
study and consultation so that every preoperative consideration is met. Bs; 
such evaluation and preparation, surgery in the mouth, on known risks, can be 
performed with the minimum risk. When comparable procedures are carried 
out without studied preparations, fatalities may result. 

Secondary hemorrhage may occur spontaneously six to ten days postopera 
tively, taking both patient and doctor by surprise. The area then should be 
débrided and the exact location of the bleeding identified. If the hemorrhage 
arises from a cavity, packing will usually arrest it; !f from a tooth socket. 
thrombin-tyrothrycin cones or suturing should suffice. 


A practical measure for primary or secondary hemorrhages in and around 
the oral cavity is to inject a local anesthetic. Not only is the vasoconstricting 
agent of the anesthetic solution instrumental, but also the pressure of the in- 
filtration will reduce hemorrhage and allow painless investigation and treat- 
ment. The association between hypoprothrombinemia and prolonged salicylate 
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intake seems well established. Because of this, arthrities who take aspirin 
daily and who have histories of bleeding should, before dental extractions are 
undertaken, have prothrombin time determinations and treatment with vita- 
min K. 

Dry Socket 


No significant advances have been reported in the prevention or care of 
this painful postextraction condition. Every dentist has had patients who 
have suffered from this painful and slow-healing osteitis. Mandibular third 
molar sockets are most susceptible. Our experience has shown that a gauze- 
lubricant dressing loosely applied to the socket for the first forty-eight hours 
helps to establish a firm blood clot which readily organizes. The avoidance of 
burnishing the socket walls by rocking the tooth, preventing saliva from filling 
the socket before it fills with blood, and abstention from mouthwashing for 
the first ten to twelve hours are good preventive measures. Invasion of these 
sockets by fusospirochetal and gram-negative bacilli has been demonstrated. 
The absence of suppuration or gross inflammatory signs are pathognomonic. 

Anodyne dressings are numerous. A paste which is not escharotie consists 
of a lanolin base, mixed with the liquid* of Ward’s surgical cement, incor- 
porated in gauze tape. This effectively controls pain. 

In severe cases of mandibular dry socket where the pain may be prolonged 
and healing delayed, we have used 0.5 ¢.c. of absolute alcohol combined with a 
local anesthetic and have given a block injection to overcome pain. 


Infection 


The failure of an odontogenic infection to localize, but rather to 
disseminate and involve surrounding tissues in cellulitis has been a major 
complication associated with dental disease. The sulfonamides and, more spec- 
tacularly, penicillin, have reduced this complication and almost eliminated mor- 
tality from this souree. Extension of dental infection into the neck compart- 
ments naturally calls for the surgeon’s best judgment and skill. Good surgery, 
combined with penicillin protection, insures safety and rapid recovery. 

There is, however, a perplexing infection supposedly introduced at the 
time of the injection of the local anesthetic and characterized by its resistance 
to penicillin therapy. It neither localizes nor resolves. Such swellings may 
persist from several weeks to several months. Generally, gram-negative fac- 
ultative anaerobes are the causative organisms and may be identified by smear 
and culture at the time of incision and drainage. Penicillin and streptomycin 
sensitivity tests should be done to insure the most effective antibiotic therapy, 
combined with incision and drainage. 

A combination of penicillin and streptomycin may be indicated in the mixed 
bacterial invasion of osteomyelitis. This is particularly true when the response 
under penicillin has been unsatisfactory. Penicillin-resistant contaminants 
have been identified, such as Bacillus coli, Staphylococcus albus, and various 
diphtheroids from osteomyelitic areas, and clinical improvement has followed 
the addition of streptomycin to the therapy. Streptomycin is not a harmless 


*Alcohol, clove oil, pine resin, peanut oil, turpentine. and camphor. 
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drug and its administration must be carefully controlled to prevent serious 
damage to the vestibular apparatus. 

In order to treat intelligently any odontogenic infection, complete smear 
and culture identification and sensitivity assay are desirable. 

Formerly, it was common practice to postpone extraction of teeth involved 
in an acute process until the symptoms had subsided, believing that early inter- 
vention would extend the infection. My impression is that there were more 
complications under this regimen than if the teeth had been removed earlier 
and drainage established. Certainly, now with the aid of penicillin, acutely 
infeeted teeth may be removed and the sooner the better. Thus, the cause is 
removed, discomfort is eliminated, an exit provided for accumulated exudates, 
and, finally, the recovery period is decreased. (Fig. 10.) 





Fig. 10.—Extension of acute alveolar abscess to cellulitis of face. Extraction of the involved 

tooth eliminates the cause of the infection and establishes satisfactory drainage. 

When to extract still remains a moot point. Some clinicians prefer to 
delay extraction until the infection localizes and until the natural defense 
mechanisms have had opportunity to establish an immunity. Those who sub- 
seribe to this tenet do not extract acutely infected teeth until the swelling has 
localized, until the leucocyte count is elevated, and the peak of the constitutional 
reaction reached. 

Whether the conservative approach or the more radical early intervention 
is practiced, there will occasionally occur exacerbations and cellulitie reactions 
which require supportive treatment. 
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Irradiation Necrosis 

The possibility of radiation necrosis following tooth extractions on patients 
who have undergone radiation therapy to the jaws is likely. X-ray treatment 
to the jaws may produce permanent bone and soft tissue changes which mark- 
edly reduce resistance to infection and repair. The circulatory damage is so 
ereat that even the most minor surgery or trauma may cause necrosis. Teeth 
involved in the field of radiation should be extracted at least two weeks before 
therapy, regardless of the absence of dental disease. When teeth are extracted 
after x-ray treatment, the risk of radiation osteomyelitis is so great that prophy- 
lactic removal of teeth is far from a radical measure. In most cases it will pre- 
vent a very distressing complication. (Fig. 11.) 





Fig. 11.—Extensive radiation necrosis of the mandible resulting from tooth extraction after 
the mandible had received x-ray therapy. 


Drug Reactions 


The toxic effects of the sulfonamides may be both varied and serious. Pa- 
tients for whom sulfonamide therapy has been prescribed should be carefully 
watched for toxic manifestations such as leucopenia, dermatitis and renal or 
urinary complications. The indiscriminate use of the sulfonamides is hazardous. 

The complication of crystals of the sulfa compounds in the urine can be 
avoided by foreing fluids (three to four liters a day) and maintaining alkalinity 
of the urine by adequate intake of sodium bicarbonate. Because of the occasion- 
al development of blood and renal complications, every patient who is receiving 
sulfonamide therapy should have a routine blood count and urinalysis every 
two to three days during the period of drug administration. 
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Allergic dermatoses in the form of urticarial eruptions or rashes may be 
produced by penicillin therapy or the barbiturates. It is well to remember 
that certain asthmatics are extremely sensitive to aspirin, and deaths have been 
reported following the ingestion of ten grains of salicylate. The prolonged 
intake of salicylates in the treatment of arthritis may produce hypoprothrom- 
binemia and, hence, extended bleeding may follow the extraction of teeth. 


General Anesthesia 


The responsibilities, hazards, and potential complications are many times 
increased when general anesthesia is employed. Not only are many of the com- 
plications already discussed ever present, but, in addition, the patient is sus- 
pended between life and death, and the inrceased liability is considerable. In 
selecting the anesthetic agent, safety is the paramount factor. The record of 
ether in this regard remains unchallenged. When the safest and most suitable 
agent is.carefully selected and expertly administered, risks are lessened. 

For ambulatory office patients, short general anesthesias, generally nitrous 
oxide and oxygen, are uneventful when the patient has no underlying contrain- 
dications and when sufficient oxygen is administered to maintain normal metab- 
olism and cellular physiology. Damage to the cerebral cortex is the penalty for 
insufficient oxygenation.'® At no time can one justify physiologically an oxygen 
supply less than the content of oxygen found in inspired air. The supplements 
of ether, ethylene, or Vinethene, combined with nitrous oxide, permit increased 
oxygen percentages and cut down the dangers of anoxia. 

A few ‘‘don’ts’? may prevent unfortunate accidents with general anes- 
theties : 

1. Don’t select an anesthetic agent more convenient for the operator but more 

dangerous for the patient. 

2. Don’t use an inflammatory agent such as ether, cyclopropane, Vinethene, or 

ethylene in the presence of an open flame or electrocautery. 

3. Don’t use Adrenalin or epinephrine when cyclopropane is being used. Cyclo- 
proprane sensitizes the heart to epinephrine and may produce ventricular 
fibrillation and cardiac failure. 


The aspiration of tooth fragments, pus, or mucus is always a danger during 
general anesthesia and is preventable by correct packing of the pharynx and 
the use of an aspirator. When there is any doubt about a foreign particle dis- 
appearing down the pharynx, immediate x-ray of the respiratory tract is in- 
dicated. The hazards of aspiration are not terminated when the operation 
is completed, for the patient must be carefully watched during recovery to 
prevent aspiration of vomitus during the restless, irrational recovery period. 

Failure to remove the pharyngeal pack recently resulted in the respiratory 
death of a child recovering from ether anesthesia. The surgeon anticipated the 
anesthetist would remove the pack and the anethetist was certain the surgeon 
had. 


The patient should be turned from side to side during recovery from a pro- 
longed general anesthesia and be encouraged to breathe deeply when conscious 
to prevent respiratory complications. 
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In partial and complete jaw resections, the postoperative management of the 
tongue requires serious consideration. Once the genial attachments have been 
severed, the tongue falls back into the pharnyx and a respiratory block is 
created. It is essential that all armamentaria including a tracheotomy set and 
suction apparatus be kept at the bedside of such patients for instantaneous 
use In an emergency. 

The responsibilities associated with general anesthesia in hospitals are 
rapidly being assumed by competent anesthesiologists. As the techniques of 
administration improve and as the physiology of anesthesia is better under- 
stood, there is a concomitant reduction in the hazards of anesthetic agents. 

The trend for less general anesthesia in dental offices is a good one. To 
assume the responsibilities of administration of a general anesthetie in an office 
without proper training, adequate assistance, and necessary provisions for any 
emergency is a diabolical assumption. The combination of local anesthesia com- 
bined with analgesic levels of nitrous oxide and oxygen is popular and safe. 


Rheumatic Heart Disease 


In New England, rheumatic fever is a common disease. Patients so af- 
flicted are usually left with permanent valvular cardiae defects which are very 
susceptible to blood stream infection. The incidence of temporary bacteremia 
following tooth extraction is, perhaps, higher than is surmised. This bacterial 
blood shower accounts for the chills, fever, and other constitutional reactions 
accompanying exodontia. Positive blood cultures within ten minutes of the 
time of tooth removal have been confirmed by various studies." 

Bacteremia initiated by tooth removal is aborted by normal individuals 
usually, but in rheumatic heart disease patients it leads to subacute bacterial 
endocarditis, a very dangerous and expensive disease to treat. 

Therefore, patients with a past history of rheumatic fever must be pro- 
tected adequately for exodontia by chemo- or antibiotic therapy. The protec- 
tion employed when patients are hospitalized consists of 50,000 units of pen:- 
cillin one hour before tooth extraction, another injection immediately post- 
operatively and repeated every three hours for a twenty-four-hour period. 
Office patients should be prophylactically treated with sulfadiazine, 1 Gm. every 
four hours for two days prior and for one day following the extractions. In cases 
of severe cardiac damage following rheumatic fever, both penicillin and sulfa- 
diazine may be indicated. 

To extract a tooth, however easy, for a rheumatic heart patient without 
prophylactic therapy would be an exceptionally dangerous procedure. 


Addison’s Disease 


Patients with Addison’s disease may consult a dentist because of pigmen- 
tation of the oral mucous membranes. Mild surgical trauma,’ such as the 
extraction of a tooth in an untreated patient with Addison’s disease, may 
provoke an adrenal crisis characterized by shock and even fatality. Shock in 
such patients is directly related to the lack of adrenal cortical function. When 
the deficiency is adequately treated, oral surgery is safe. 
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Graves’ Disease (Exophthalmic Goiter) 


Dental surgery is not indicated for patients suffering from acute thyro- 
toxicosis. Operative procedures are contraindicated owing to cardiac insuf- 
ficiency, and there is danger of precipitating a thyroid crisis or storm. These 
patients are easy to recognize because of the exophthalmos, tremor, extreme 
nervousness, increased basal metabolism, and tachyeardia. When the acute 
thyrotoxicosis has been relieved by complete rest and medication, essential oral 
surgery may be performed with reduced hazards. Elective surgical procedures 
should, of course, be avoided. 


Blood Dyscrasias 
In chronic forms of leucemia, the prognosis is very poor; the acute forms 
run a rapidly fatal course. Therefore, exodontia or other oral surgical meas- 
ures are seldom advised. Pain is better relieved by pulp extirpation than by 
extraction, because oral and nasal hemorrhage and necrotic changes in the 
mouth, though inevitable, will be hastened by any surgery. (I*ig. 12.) 





Fig. 12.—The gingivae may serve as a thermometer of general well-being. _Edematous, 
bleeding gingivae may contraindicate oral surgery and warrant blood studies to rule out 
blood ayscrasias. 


Hospitalization is essential when exodontia is planned for so-called ‘‘ bleed- 
ers’’ and hemophiliacs. Even in the hospital when facilities are available for 
frequent fresh blood transfusions, synthetic vitamin K, the various components 
of human plasma fractionation, plus local coagulants, bleeding persists. Every 
known method of control is put to rigid test. Fortunately, and for some un- 
known reason, most recalcitrant hemophilic bleeders spontaneously stop hemor- 


, 


rhaging in twelve to fifteen days. 
Diabetes 
Most diabetics under treatment understand thoroughly the importance of 


dietary adjustments, the use of insulin, and the systematic follow-up. Infection 
and major or minor surgical procedures lower the tolerance of a diabetic and 
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increase the insulin requirements. Before any oral surgical procedure is in- 
stituted, the diabetic status must be evaluated and the severity of the contem- 
plated surgery weighed. The problem now is a mutual one between the oral 
surgeon and the attending physician, so that at the time of the operation the 
disease is well controlled. 

Diabetics have diminished resistance to infection. Therefore, the rate 
of tissue repair is decreased. As the tests and treatments for diabetes mellitus 
are now well standardized, complications, when good judgment is exercised, 
need not accompany oral surgery. 


Heart Disease 


Butler, Feeney, and Levine'* reported 28 unexpected deaths in a series 
of 414 patients with heart disease who underwent various surgical operations 
(mortality, 6.3 per cent). They concluded that ‘‘in most types of heart’ disease 
the surgical risk is not appreciably greater than in the normal person’’ when 
proper preoperative diagnosis and therapy are instituted. Surgical procedures 
that are not urgent should be avoided. Careful selection and expert adminis- 
tration of the anesthetic agent, after consultation with a competent cardiologist, 
will lessen the hazards for the oral surgeon treating cardiaes. Because of the 
poteney of epinephrine and its undesirable effects on cardiacs, it is suggested 
that procaine solution without epinephrine be used. 


Liver Disease 


Oral surgical procedures are contraindicated in the presence of jaundice 
or hepatic cirrhosis. The yellow pigment of the skin or mucous membranes 
usually signifies that the clotting time of the blood is prolonged, and oral 
operations are often complicated by obstinate hemorrhage which resists most of 
the control measures now known. Patients who do not respond to the adminis- 
tration of Hykinone, measured by a decrease in the prothrombin time, have 
such severe liver damage that operative procedures may terminate fatally. 


Hyperparathyroid Disease 


In adults, giant-cell epulis of the jaw may, in the presence of cystic 
lesions elsewhere in the skeleton, lead to the diagnosis of hyperparathyroidism. 
This is confirmed by an elevated serum calcium, low serum phosphorus, and high 
serum phosphatase, plus varying degrees of increased fatigue, nausea, and 
polydipsia. The absence of the lamina dura by x-ray examination may also be 
diagnostic. Surgical intervention of these giant-cell epulides is not indicated, 
as they regress spontaneously when the parathyroid tumors are removed. Fast- 
ing blood calcium and phosphorus studies should be carried out when in doubt 
about the diagnosis. 


Summary 
A number of complications incident to the practice of exodontia and oral 
surgery are discussed. Suggestions for the avoidance of distressing sequelae 
are offered, and treatment is outlined for the common complications. The con- 
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traindications to oral surgery in the presence of a number of associated diseases 
are evaluated. The risks and hazards encountered in oral surgical operations 
are similar to those met in any surgical intervention. 
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NEOPLASMS OF THE HEAD AND NECK 


CHARLES J. ScHorRK, D.D.S.,* St. ALBans, N. Y. 


T no other time in the history of the medical and dental professions has there 

been such an all-out battle for the detection and control of cancer. The 
organized fight against this dread disease began in 1913 by the American So- 
ciety for the Control of Cancer. This organization is known today as the 
American Cancer Society. The term ‘‘cancer prevention’’ as used by this so- 
ciety is adequate to make the laity cancer conscious, but it is misleading when 
used by the medical and dental professions. ‘‘Cancer detection’’ 
quately expresses our professional responsibility. 

Early detection and treatment of a cancerous lesion by the doctor increases 
by a large per cent the chances for a cure. It has been found in cancer of the 
mouth that when the primary lesion is recognized and treated while it is less 
than 2 em. in diameter, the percentage of five-year cures is almost doubled. 


more ade- 


TABLE I. OCCURRENCE By PERCENTAGE OF CANCER OF THE HEAD AND NECK 





ORDER OF 


OCCURRENCE DIAGNOSIS PERCENTAGE 
2 Skin of head and neck 34 
2. Tongue 9.7 
3. Lip 7.0 
4, Salivary glands 6.7 
5. Extrinsic larynx 5.2 
6. Tonsil 3.9 
2 Intrinsic larynx 3.7 
8. Gingiva or gum 3.6 
9. Floor of mouth 3.2 
10. Soft parts of head and neck 1 

az. Paranasal sinuses 2.8 
12. Nasoy harynx 2.8 
1. Mreosa of check 2.7 
14, Palate 2.5 
15. Thyroid and parathyroid 2.9 
16. Pharyngeal wall 1.8 
is Eye, orbital cavity, and conjunctiva 1.6 
18. Skull including tumors of dental origin 0.6 
19. Mastoid cells, middle and inner ear 0.6 
20. Nasal cavity 0.6 ae 





Keeping this thought in mind, let us consider the head and neck, which account 
for roughly 25 per cent of all cancers, and see where the cancer is most likely 
to appear as a primary lesion, and in what type of lesion it will manifest itself. 
Table I shows that according to the percentage of occurrence, the skin of the 
head and neck is the most common, or represents 34 per cent of the cancerous 
lesions of this region, and on down the line in order of occurrence, the tongue, 
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The opinions or assertions contained herein are the private ones of the writer and not 
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9.7 per cent, the lip 7.0 per cent, ete. These percentages are based upon an 
average of 854 cases over a period of five years. Visualizing now the areas 
most susceptible to cancer, let us consider the type of neoplasm that is found in 
these areas. 


Cancer of the Skin of the Head and Neck 


On the skin of the face, the ears, eyelids, nose, and scalp which account for 
34 per cent of the malignant lesions of the head and neck, we find the basal- 
cell epithelioma to be the most common. It is not uncommon for these basal- 
cell tumors later to become squamous-cell epitheliomas. They may also be a 
clinical entity, and found as a primary lesion. 


Case Reports 


Case 1.—S. D., a 40-year-old white man, had a lesion on the skin of the 
chin which was diagnosed as squamous carcinoma (Fig. 1). He stated that 
in August, 1946, he first noticed a small lump on his chin that slowly increased 
in size, and it was impossible to shave without eutting this lump. The lesion 
was first treated with vaccines which had no effect, and in September, 1946, a 
biopsy was taken which showed ‘‘epidermoid earcinoma.’’ Radiation therapy 
was instituted, but the results were unsatisfactory. 

Examination revealed that located a little to the right of the midiine was 
a shallow, ulcerated tumor with indurated borders measuring about 2 em. in 
its greatest diameter. The diagnosis given in the pathology report was squa- 
mous carcinoma grade 3. The treatment instituted was surgical excision and 
plastic closure (Fig. 2). No evidence of disease was present after seven months. 

The typical basal-cell epithelioma usually gets its start from a chronic 
growth or skin change caused by injury such as razor cuts, burns and excessive 
exposure to the elements and trauma. 


Case 2.—I. S., a 70-year-old white woman, had a lesion on the skin of the 
nose which was diagnosed as a basal-cell epithelioma (Fig. 3). In 1943 she 
first noticed a growth on the skin of the nose. Six months after the appearance 
of the lesion, it had inereased in size and she consulted her local physician. He 
advised surgical excision, but she refused treatment. The lesion continued to 
inerease in size. The patient presented herself in November, 1946, for ex- 
amination and treatment. 

Examination revealed that located on the skin of the nose in the midline, 
approximately 2.5 em. from the tip of the nose, was a firm, raised, slightly ul- 
cerated, indurated lesion 2 em. in diameter. This lesion did not seem attached 
to the underlying bone. According to the pathology report a diagnosis of 
basal-cell epithelioma was made. Surgical excision with skin graft was the treat- 


ment used. There was no evidence of disease five months after removal. 
Basal-cell epitheliomas may also appear spontaneously as small, red, super- 
ficial spots which will later assume the typical rolled edge, without deep indura- 
tion. The growth is usually slow, and when ulceration appears, is relatively 
shallow. There are other variations in basal-cell epitheliomas one distinct 
form being the ‘‘rodent ulcer,’’ which is characterized by slow but continuous 
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Basal-cell epithelioma of the skin of the nose. 
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extensions of the ulceration. This type of cancer is very destructive and pain- 
ful, and it may ravage the entire face in spite of treatment. This lesion rarely 
infects the lymph nodes or metastasizes. Another variation of the basal-cell 
epithelioma worthy of mention is the penetrating variety, which has a tendency 
to invade the underlying bone of the nose, orbit, or maxilla. This type lacks 
the raised edge with the characteristic indurated appearance. 


Cancer of the Tongue 


Cancer of the tongue, which is second in frequency, and constitutes 9.7 
per cent of cancers of the head and neck, is predominantly squamous cell, but 
a few are adenocarcinomas. The squamous-cell carcinomas are as a rule easily 
recognized clinically by the time the patient has noticed the lesion. Carcinoma 
of the tongue seldom appears before the age of 30, but early lesions of the 
tongue should be thoroughly investigated, as failure to recognize such malig- 
nant lesions in young people has terminated in fatal results. There are three 
cardinal signs in positive diagnosis of squamous-cell carcinomas: chronicity, 
induration, and ulceration. 

It would be impossible to discuss cancer of the tongue and not consider 
leucoplakia. However, the presence of a symptomless white patch, thick or 
thin is no indication for instituting cancer treatment because relatively few 
leucoplakial spots ever develop into cancer. A prescribed program of eliminat- 
ing spices, spirits, tobacco, and supplementing the diet with Fleischmann’s 20- 
40 yeast has been found to control if not completely eliminate leucoplakia. 
It should be mentioned here that any lesion of the tongue in a patient with a 
positive Kahn or Mazzoni should have a biopsy taken of the lesion. It has been 
found that most syphilitic lesions of the tongue are positive for cancer upon 
biopsy. Overlooking this early precaution has often allowed a cancer of the 
tongue to metastasize before being recognized as a dual lesion. 


Case 3.—J. M., a 61-year-old white man, was admitted with a diagnosis 
of squamous carcinoma grade 3 of the tongue, with metastasis to the neck 
(Fig. 4). About three months prior to examination, the patient noticed a tiny 
sore on the right lateral aspect of the tongue. This did not bleed, but was 
extremely tender and hard. Three weeks passed, and a similar lesion appeared 
somewhat closer to the tip of the tongue, about one and one-half inches away 
from the original lesion. The patient treated this himself with peroxide washes. 
A local physician examined the lesion five weeks later and a blood Mazzoni was 
taken. Return of this was 4 plus. Approximately four weeks later, the patient 
noticed a third lesion starting on the tip of the tongue, and a mass in the right 
neck at the same time. 

Upon examination arising from the right border of the tongue, near the tip, 
a bulky, ulcerated, fungating, granular growth measuring 5 by 3.5 by 4 em. was 
seen. The tumor infiltrated the tongue for a distance of at least 3 cm. and 
from the history it was a rapidly growing tumor. In the right neck, two nodes 
were palpable in the preglandular region. In a similar region on the left side 
was a hard fixed node 2 by 3 em. in diameter, and below it in the jugular chain 
were several shotty involved nodes. 
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The diagnosis given in the pathology report was squamous carcinoma of the 
tongue, with neck metastasis; 4 plus Mazzoni. It was the consensus of opinion 
that the primary disease be treated with a partial glossectomy and left radical 
neck dissection, and the disease in the right side be treated by x-radiation. 

As to treatment of carcinoma of the tongue, it is felt at the present time 
that surgical excision, if the lesions are not too extensive, is by far the most 
satisfactory. There are still definite indications for peroral x-radiation, and 
at times this may be supplemented by implantation of gold radon seeds. 





Fig. 4.—Case 3. Squamous carcinoma grade 3 of the tongue with metastasis to the neck. 


Cancer of the Lip 


We shall consider one more region of occurrence which is third in fre- 
quency in head and neck cancer—the lip. The skin of the lip is exposed not 
only to the same elements as the rest of the skin, but also to trauma, smoking, 
lip biting, and burns. Basal- and squamous-cell epitheliomas both appear on the 
lip, but the lesion most referred to as ‘‘cancer of the lip’’ is the squamous- 
cell type. Any chronie lesion of the lip such as moles, warts, fissures kera- 
tosis, or scaly patches should be considered precancerous and kept under con- 
stant observation. Clinically, when any lesion of the lip demonstrates chron- 
icity, characteristic localized induration, and partial or total ulceration, it is 
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Fig. 5. 





Fig. 6. 


Fig. 5.—Case 4. Squamous carcinoma of the lower lip. 
Fig. 6.—Case 4. Surgical excision and plastic closure of squamous carcinoma of the 


lower lip. 
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time for a biopsy. Again it seems the present opinion as to the treatment for 
cancer of the lip is surgical excision, even to utilizing skin grafts in the more 


extensive cases. 


Case 4.—G. R., a 69-year-old white man, had a lesion of the lower lip 
which was diagnosed as squamous carcinoma Fig. 5). The patient stated he 
noted a blister on the lower lip in 1938. For a number of years this blister 
would appear, heal, and reappear. In December, 1945, he noted a definite 
ulcer on his lower lip. He sought medical advice, and was treated by salves 
until about June, 1946, at which time he received two x-ray treatments. Al- 
most a vear later he appeared for examination and treatment. 

Examination revealed a bulky, fungating, eroding, cauliflower-like lesion 
involving the right lower lip, extending about 1 em. beyond the midline on the 
left, over, into, and beyond the commissure, into the upper lip. The greatest 
extent of the lesion was almost 7 em., and the thickness about 3.5 em. at one 
point. There was no evidence of cervical lymph node involvement. The diag- 
nosis given in the pathology report was squamous-cell carcinoma grade 2 
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Fig. 7.—Diagram of the most frequent positions of cervical lymph node metastases with 
the most like ~ 4 sites of the primary lesions causing them. (From Martin, Morfit: Surg., Gynec. 
& Obst. 78:133-159, 1944.) 


Lymph Node Metastasis 


In many eases of cancer of the head and neck the first symptom of can- 
cer is cervical lymph node metastasis (Fig. 7). It is generally assumed that 
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metastasis is a secondary or late symptom, found only in association with a 
readily demonstrable primary growth. It should be realized that cervical 
metastasis frequently occurs as the initial and, for a time, the only symptom 
ffom an otherwise silent primary malignant tumor. Often such silent primary 
lesions are not suspected or not found, and the diagnosis is missed or at least 
delayed until the malignant growth has become widely disseminated and 
incurable. 

There have been recorded instances where the metastases in the cervical 
lymph nodes have been erroneously considered the primary site, and the very 
inadequate diagnosis of ‘‘cancer of the neck’? was made. The question may be 
asked, ‘‘Does not all disease cause a local enlargement of the lymph nodes?’’ 
Martin of Memorial Hospital answers this way: ‘‘Contrary to an apparently 
widely accepted belief, lymph nodes are not necessarily ‘enlarged’ simply 
because they are palpable. In the normal cervical lymphatics, the nodes vary 
in size from less than a millimeter up to 1.5 centimeters, or occasionally even 
2 centimeters in diameter. The larger normal cervical lymph nodes (1 to 2 
em. in diameter and therefore readily palpable) are found, however, only in 
certain locations, namely, the upper deep cervical (subdigastric) and the pre- 
vascular and retrovascular submaxillary areas. The occurrence of lymph nodes 
larger than 1 centimeter in diameter in other regions of the neck can usually 
be considered abnormal.’’ Martin also found that the nodes involved by metas- 
tasis were invariably 3 em. and usually 4 em. in diameter at the time of pre- 
liminary examination. The anatomic distribution of silent primary lesions of 
the head and neck shows those of the nasopharynx to be the highest, constituting 
50 per cent, the tonsil, 33 per cent, base of the tongue, 30 per cent, floor of the 
mouth, 10 per cent, and gums, 4 per cent. 

An outstanding example of cervical metastasis with a hidden primary le- 
sion may be seen in the ease history which follows. 


Case 5.—J. E. A., a 51-year-old white man, had a lesion of the floor of 
the mouth which was diagnosed as squamous carcinoma grade 2, with metas- 
tasis to the neck (Fig. 8). The patient stated that he first noticed a swelling 
in his neck three and one-half months prior to primary examination. 

Examination revealed that located in the right lower neck was a large 
oval, moderately firm tumor mass, measuring 11 by 12 em. in its greatest diam- 
eter. Upon oral examination (Fig. 9), there was found a small, ulcerated. 
granular, infected lesion, in the anterior floor of the mouth just to the right of 
the midline. This lesion infiltrated into the undersurface of the tongue and 
measured about 2.5 em. in its greatest diameter. The diagnosis given in the 
pathology report was squamous carcinoma grade 2, with metastasis to the neck. 


Other Malignant Lesions of the Mouth 


The early diagnosis of mouth cancer cannot be stressed too much, and no 
lesion in the mouth could be of a more serious nature than cancer. Therefore, 
when observing any unusual or doubtful lesion of the oral cavity, cancer 
should be the first consideration. All possibilities of a malignancy should be 











Fig. 8. 
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Fig. 9. 
Fig. 8.—Case 5. Cervical metastasis with hidden primary lesion in the floor of the mouth. 


Fig. 9.—Case 5. Hidden primary lesion in the floor of the mouth, squamous carcinoma 
grade 2. 











788 CHARLES J. SCHORK 


ruled out before the often used ‘‘wait and see’’ routine is adopted. 
fortunate example of this policy, let us consider the following ease. 


As an un- 


Case 6.—M. H., a 40-year-old white woman upon admission had a lesion 
of the maxilla which was diagnosed as osteogenic chondrosarcoma. She stated 
that five years previous to admission she had a tooth removed from the center 
of her upper jaw, and three years later she first noted a small growth near the 
area where this tooth had been removed. This grew slowly, but, inasmuch as 
it did not hurt she never sought dental-advice. She stated she read about 
cancer and heard programs on the radio, but she was sure it did not involve 
her. About six months before admission a rapid growth of the lesion was noted, 
and she became rather alarmed. Seven weeks prior to admission, she consulted 





nie > Sees 


Fig. 10.—Case 6. Osteogenic chondrosarcoma of the maxilla. 


a physician about it. Since that time she has seen fourteen physicians. <A 
biopsy was taken by the last one, and the patient was referred to Memorial 
Hospital. 

Examination revealed that arising from the midline of the anterior upper 
gum and invading the bone of the maxilla, there was a nodular, granular, firm, 
fairly well-delimited tumor mass measuring 5 by 4 em. Its anterior portion 
was ulcerated and a piece of necrotic bone had been removed. The base of the 
lesion was also composed of necrotic bone. The tumor extended up under the 
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anterior lip almost to the region of the columella. Laterally, it extended along 
the lateral surface of the gum to the first premolar on the left side, and on the 
right side, to the cuspid tooth. It invaded the hard palate posteriorly, half 
way back to the soft palate. The lesion was diagnosed clinically as a salivary 
gland tumor or giant-cell epulis. The diagnosis given in the pathology report 
was osteogenic chondrosarcoma, and surgical excision was performed. 


Summary 


Most early cancers of the head and neck are not difficult to diagnose, espe- 
cially those of the skin, lips, and oral cavity. They are usually accessible to 
examination, and even some of the more obscure may be detected by palpation. 
In this respect, the dentist is in an enviable position to detect and recognize 
early neoplasms. Many people who are in good health otherwise present them- 
selves to the dentist, but may go years without being examined by their phy- 
sician. To be able to take full advantage of this opportunity, the dentist 
must be familiar with signs of early malignancies. He must also be cogni- 
zant of the various techniques for securing adequate biopsies. This knowledge 
has been invaluable in the detection and cure of many cancers which otherwise 
would have gone to the terminal phase. Early mouth cancer often causes the 
layman to suspect trouble with his teeth, or denture, and to consult his den- 
tist. It is here the dentist carries the responsibility of detecting a malignant 
erowth, and is offered the opportunity to save another life. 
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CONDYLAR GROWTH AND MANDIBULAR DEFORMITIES 


Mitton B. Encex, D.D.S., M.S., AND ALLAN G. Broptr, D.D.S., M.S., Px.D.,* 
CuicaGo, ILL. 


i HIS report is an analysis of nineteen cases of arrested growth in the 

fe mandibular condyles. It is the purpose of this study to emphasize the 
importance of this area in the development of the jaw as well as in its 
function. 

Mandibular growth results from an intregration of activities in a num- 
ber of areas. Surface apposition, particularly at the alveolar margin, posterior 
border of the ramus, coronoid tip and epiphyseal-like growth at the condyle are 
responsible for major contributions. Concurrently, there is continuous sur- 
face remodeling. Normal development of the mandible depends upon syn- 
echronous coordination of the growth activities of the various centers. Inter- 
ference with any one of them may be expected to alter the orderly progression 
of development. Thus, growth arrests in the condyles reflect themselves as 
pronounced mandibular deformities. 

The histology of the area has been deseribed by Toldt,’® Sicher,’ 
Charles,® and more recently again by Sicher and Weinman,'* Rushton,’ and 
others. This center appears in the 50 mm. stage of the embryo and its activity 
attains peak levels during the prental period. 

Microscopic examination (Figs. 1, 2, and 3) reveals the presence of three 
zones: (1) chondrogenic, (2) cartilaginous, (3) osseous. The condyle is capped 
by a narrow layer of fibrous tissue which contains connective tissue cells and a 
few cartilage cells. The inner layer of this covering is chondrogenic, giving 
rise to hyaline cartilage cells which constitute the second zone. There is in- 
terstitial proliferation of the cartilage and in the third zone one observes 
ossification occurring around the cartilage scaffolding. The picture is analogous 
to that observed in the endochondral epiphyseal ossification of a long bone. 

The condylar growth center maintains its activity longer than most other 
centers in the head, persisting until at least the twentieth vear. This pro- 
vides the forward and downward vector for mandibular growth and contributes 
as well to increased width of the jaw. 

Examination of the condyle in gross specimens taken from Macaca rhesus 
monkeys which had received injections of alizarin red revealed deep staining, 
indicative of intensive growth activity.° Cephalometric studies tended to con- 
firm these findings.* 

Disturbance of this area is not uncommon. It may occur 
as one of the sequelae of a mastoiditis or middle ear infection. Hematogenous 


1, 5, 9, 10, 12, 18, 17, 18 


Presented, in part, at the Midwinter Meeting of the Chicago Dental Society, 1947. 
Reprinted from Surgery 22: 976-992, December, 1947. 
*Department of Orthodontia, University of Illinois. 
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nr 


infections or those which spread from the dental area may localize in the joint 


and lead to interference with chondral activity or to ankylosis and/or funce- 
tional limitations. Similar effects sometimes proceed from traumatic injuries | 
resulting in fractures or in disturbance of the bone-forming cartilage. Two 
of our cases of arrest were associated with a generalized arthritis which had 

also involved the temporomandibular joint. Jaw deformities in such cases have f 


been reported by Diamontberger (1891) and Ibrahim (1914).'"* More rarely, 
inactivation of growth results from neoplasms or congenital absence of strue- 
ture."' Endocrine disturbances in animals have been shown to effect condylar 
growth.” *! An excellent review of the whole subject has been prepared by 
Rushton." 








Fig. 1.—Temporomandibular joint area of neonate. (Note the three layers described in 
the text and especially the broad cartilage zone, Orban"). C. g., Chondrogenic zone; Cart., 
cartilage; B., bone. 

In a study of normal and abnormal facial growth patterns one of us? re- 
ported three cases of injury to the condylar center that were analyzed using 
the technique of Broadbent.2. (Two of these are included here with further 
records.) The significance of such disturbances in the production of facial 
asymmetry was shown by Thompson."* (See cases J. G. and R. M. in this re- 
port. ) 

Material and Method 


A series of nineteen cases with history of involvements of the condyle 
was studied (Table 1). Injury of the condyle was determined on the basis 
of (1) history, (2) roentgenographs of the area (cephalometric, laminagraphic, 
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and routine temporomandibular films), and (3) analysis of joint function. 

The roentgenographic technique used (Broadbent-Bolton cephalometer ) 
insured consistency of results and the standardization permitted superposition 
of subsequent film tracings.? Laminagraphic and routine roentgenograms of 
the temporomandibular joint were made in a number of cases. 


* re ee es ee ahs ; 


t 





Fig. 2.—Temporomandibular joint area of adolescent (Orban™). C. g., Chondrogenic zone; 
Cart., cartilage zone; B., bone. 





Fig. 3.—Temporomandibular joint area of adult. Note the absence of the zone of proliferating 
eartilage (Orban™), A. em., articular eminence; A. d., articular disc; Cond., condyle. 
In eight instances it was possible to follow the same individual serially 
over periods ranging from one to twelve years. In eight cases the involvement 
was bilateral, The histories were unfortunately incomplete in many instances. 
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Most of the individuals gave a history of a growth arrest that was early or 
congenital in origin. In others it was frequently associated with infections 
and subsequent ankylosis. However, significant functional impairment was not 
universally present. Orthodontic treatment was attempted in eight cases; six 
patients had arthroplasties. 
For purposes of comparison the tracings of the mandibles of the same in- 
dividual were superposed using the anterior portion and lower mandibular 
border as regions of relative stability since apposition and remodeling are mini- 
mal there. Measurements were made of the length of the lower border of the 
mandible as determined by the distance from gonion to gnathion. The angular 
relations between the lower border of the mandible and the sella nasion plane, 
S. N., between the anterior part of the face (N. Gn.) and the sella nasion plane, 
and between S. Gn. and the sella nasion plane were recorded (Table II, Fig. 15). 
These were compared with means determined from forty cases of excellent ocelu- 


sion.® 





Fig. 4. Fig. 5. 
Fig. 4.—Photograph of D. S. illustrating the characteristic facial deformity occurring in a 


unilateral arrest. Note the flattening on the unaffected side (left) and the fullness of the right 
side, 


Fig. 5.—Profile photograph of J. F. showing the characteristic facies found in bilateral 
condylar arrest. . 


Clinical Findings 

When there was unilateral involvement (Fig. 4.) the unaffected side usually 
appeared flat and underdeveloped while the arrested side of the face gave the 
impression of fullness. The mandible was skewed toward the side of the affected 
condyle. Palpation of the ramus-body junction generally revealed notching 
of the lower border. The patient was frequently unable to deviate the jaw to- 
ward the normal side and the mandibular midline shifted toward the abnormal 
side on protrusion. 
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With bilateral arrest there was usually a symmetrical type of deformity 
(Fig. 5). This resulted in a Vogelgesicht with a markedly retruded mandible 
and with the chin lying in the hyoid region. Lateral function was not always 
possible. Antegonial notching was present bilaterally in these cases. 


TABLE II. SUMMARY OF MEASUREMENTS 








LENGTH OF LOWER | ANGLE OF LOWER 







































































| BORDER OF MAN- BORDER OF MAN- 
AGE DIBLE DIBLE 
CASE | YR. | MO. | (GO.GN.)* (MM.) TO SNt ANGLE S.N. GN. ANGLE N.S. GN. 
Control sar" 2 ie" 80.8° + 33° 65.7° + 3.4° 
A.C. 9 4 50 56 64 79.5 
ae. 10 «#11 46 49 61.5 79 
I. G. 12 8 49 54 61 82.5 
FW. 12 4 51 62.5 61.5 85 
12 8 52 
13 3 52 
3 51 
1 il 52 
18 2 52 
A. W. 3 2 53 48 63 82 
W. U. 3 59 
4 1 55 5 64.5 83.5 
16 3 3 
19 2 53 
24 11 55 
N.S. 14 3 41 45 58 85 
15 3 40 
17 2 42 
18 2 3 
18 6 43 
L.R 20 9 55 54 63.5 80.5 
21 9 56 
PB. 7 6 50 48 68.5 75 ; 
D.S. s s 44 38 64 77 
9 7 44 
10 1 46 
i; =. 320 s 59 5p 65 80 
J.L, 2 59 37 68 75 
J.G 14 9 60 45 64.5 79.5 
17 s 64 
ae 5 66 
J.M. 14 5 66 60 65 84 
B. G. 15 2 64 55 60.5 85.5 
R.M. 16 9 56 47 66 76.5 
H.K. 17 4 54 53 65 82 
20 57 
E.C. 17 2 53 57 66.5 81.5 
19 7 54 
J.B. 19 ii 69 38 80 70.5 





*These measurements were made with correctional scales. 


*The angle of the affected side was measured in the cases of unilateral arrest. The mean 
between the two mandibles was utilized where there was bilateral involvement. 


Roentgenologic Findings 


Cases Exhibiting Unilateral Arrests (Figs. 6, 7, 8, and 9, Table I).— 
Comparison of the roentgenograms of J. G. with the history of arrest at 2% 
years with those of J. B. with an arrest occurring between 15 to 17 years illus- 
trates two extremes of disturbed growth (Figs. 6 and 7). In the latter instance 
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Figs. 6 and 7.—Tracings of frontal roentgenograms of two cases, 
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J. B. and J. G., super- 


posed on ruled paper to indicate the relative distorting effect of late and early condylar arrests 


respectively. 


The 


left side was involved in both cases. 


(See Table I for 


histor.) 
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the mandibular midline deviated to the affected side and there was a slight 
asymmetry in mandibular form. The S. N.-lower border angle was 38 degrees. 
There was a Class I occlusal relation. In the case of the early arrest there 
was a marked skewing of the mandible toward the involved side. (In some in- 
stances this resulted in complete lingual occlusion of the mandibular teeth on the 





Fig. 8.—Anteroposterior roentgenogram of D. S. showing characteristics of a unilateral condylar 
arrest. The right side was involved. 





Fig. 9.—Lateral roentgenogram of D. S. Note notching of the right mandibular border. 
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unaffected side.) The ramus was short and the body height was reduced. The 
lower border of the mandible just anterior to the junction of the ramus and 
body was notched and presented an abnormal convexity which was readily 
palpated. Superposition of the mandibular tracings of the retarded side (Fig. 
10) showed continued adherence to a distorted mode of growth over a period 
of four years. The S. N.-lower border angle was 45 degrees, indicative of a 
failure of downward development. 

The patient (J. G.) had a Class II malocclusion. (In the orthodontic 
treatment of this case the upper first premolars were extracted and the anterior 
teeth were retracted. Although there was some improvement in appearance the 
result was far from satisfactory.) 

Arthroplasty in this patient, as in others seen by us, did not restore the 
growth potential although there was improved function. 


! J.G. 
Fi 1 —14-9 
i ' ---18 -6 





Fig. 10.—Superposed serial tracings of the left side of the mandible of J. G. The growth pattern 
adheres to its dysplastic form. 


Cases Exhibiting Bilateral Arrests—Roentgenographic examination of 
those patients having a bilateral arrest (Figs. 11 and 12, Table I) usually 
showed a symmetrical dysplasia. 

Because of the failure in mandibular growth, there is an elimination of the 
downward and forward movement which is typical of normal development. 
Apparently the downward component is disturbed more profoundly than the 
forward component. The evidence for this lies in the findings that the angle 
which may be constructed between the anterior cranial base S. N. and the lower 
border of the mandible Go. Gn. invariably lies outside the normal range 
(32°+ 4.9°). Angles N: S. Gn. and S. N. also deviate markedly from the normal 
(Fig. 13, Table IT). 

Excellent serial data were available for three of the cases (W. U., F. W., 
N. S., Figs. 14, 15, and 16.) The increment curves of the lower border of the 
mandible (Go. Gn.) for the period of observation were plotted and compared to 
a control curve. In all instances there was considerable underdevelopment -and 
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a more rapid approach to asymptotic form than in the normal, indicating a 
feeble growth potential which was never restored to healthy vigor. The 
dysplastic pattern was maintained and was unmodified by orthodontic treatment, 





Fig. 11.—Lateral roentgenogram of J. F. showing the characteristics observed in a bilateral 
condylar arrest. This was associated with a generalized arthritis. 





Fig. 12.—Laminagraph of right temporomandibular joint of A. G. (generalized arthritis). The 
condyle is flattened and shortened, characteristic of an arthritic process. 

which was generally not successful, Certainly growth of the bone was not stimu- 

lated and the facial disharmony was accentuated by the opening of the bite 

which usually resulted from such treatment. 
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The case W. U. (Fig. 16) of this group is particularly interesting. Change 
in mandibular form was observed here and first reported by Brodie*® in 1941. 
The change to a dysplastic pattern occurred following bilateral condylar re- 


section. The new form had then remained unaltered for ten years. The change 





JF 


Zz Control ? 
10-11 12-8 


Fig. 13.—Tracings of facial patterns showing the differences in three significant angles 
noted between a normal child and one exhibiting a bilateral condylar arrest. The normal range 
is indicated in Table II. 





Fig. 14.—Tracings of mandible of F. W. Increment curve of lower border length (Go.-Gn.) 
from 12 years 4 months to 18 years 2 months is plotted. A control curve has been developed 
from Brodie’s measurements. This has been extrapolated beyond the 8 year level. (Limited 
unpublished data tend to confirm the validity of the extrapolation.) 
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Fig. 15.—Tracings of mandible of N. S. Increment curve of lower border length (Go.-Gn.) 
from 14 years 3 months to 18 years 6 months is plotted. 
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Fig. 16.—Tracings of mandible of W. U. Increment curve of lower border length (Go.-Gn.) 
from 13 years to 24 years 11 months is plotted. 
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in the growth curve was in reality not a measure of length change here but 
rather a reflection of the profound modification of mandibular form. Thus the 
mandible was actually not shortened but the location of the Go. Gn. points had 
shifted. 

Two of our eight cases of bilateral mandibular deformity developed as a 
result of polyarthritis in which the temporomandibular joint was also involved 
(J. F., A. G., Figs. 5 and 11). They presented a picture which did not vary 
essentially from the characteristic bilateral condylar growth arrest. 


Discussion 


Disturbance of Growth.—The problem of growth retardation resulting from 
a noxious influence on epiphyseal cartilage was reviewed by Kuhns and Swaim 
in a paper on arthritis in children.’? They cited the work of Vogt (1876) and 
Harris (1930) who pointed out that inflammatory processes or circulatory dis- 
turbanees in proximity to an epiphysis may lead to disturbances in growth. 
The present paper deals with the effect of such influences on the active cartilage 
center at the head of the mandibular condyle. The cases reported illustrate 
strikingly the typical jaw deformity which results from the ensuing arrest. 

When a premature ossification of epiphyseal cartilage occurs, as in chronic 
arthritis in children, subsequent growth expectancy is poor. It appears that 
scarring and early ossification of the condyle head may occur not only in poly- 
arthritis but following trauma or infection. 

The severity of the deformity is related to the chronology and duration 
of the arrest. In the case of a unilateral arrest, an early disturbance leads to 
a marked facial asymmetry. Involvement in the period of growth regression 
leads to more subtle disturbances which may be reflected primarily by dental 
occlusal changes such as a shift in the mandibular midline without any pro- 
found change in mandibular size or form. This accounts for difference in the 
degree of distortion noted between J. G. and J. B. Similarly the earlier bilateral 
arrests are associated with more pronounced deformities. 

Sometimes the arrest is succeeded by a period of growth which is, however, 
considerably decelerated. It is important to know something about the growth 
potentialities in these eases particularly where there is an ankylosis of the jaw. 
This may be deduced only from serial records over a period of two or three 
vears. If the serial study indicates that growth activity is continuing, even at 
a low rate, surgical intervention should be ruled out because such intervention 
will only superimpose another severe growth arrest as in the case of W. U. If 
the cartilage has been prematurely ossified or so badly scarred as to preclude 
further growth, surgery is not contraindicated from the growth standpoint. 
In older individuals this does not constitute a problem. 

The facial pattern in these cases of arrest lies outside the normal range 
(Fig. 13); the deviation is uniform and characteristic and seems to be entirely 
a result of the mandibular deformity. The failure in forward development 
accounts for the acute angle S. N. Gn. and the more obtuse N. S. Gn. Failure 
in ramus height growth is reflected in the larger than normal S. N.-mandibular 
border angle. This type of facial pattern is also seen in some extreme types of 
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malocclusion (marked Class II Division I malocclusions). It is entirely possible 
that the etiology of such conditions may be traced to growth disturbances in the 
condylar center. 

One may speculate upon the reason for the notching at the antegonion and 
the apparent distortion in mandibular form which are pathognomonic of the 
condylar growth arrest. The most satisfactory explanation would appear to be 
that growth continues at the angle of the mandible as a result of subperiosteal 
apposition. Because of the failure at the condyle, forward and downward 
movement of the body does not occur; there is then a localized thickening of the 
bone at the angle which accentuates the antegonion. This, coupled with the 
obtuse angle formed between the cranial base and the lower border of the man- 
dible, is responsible for the characteristic ‘‘ warping.’’ 

Muscle imbalances have been regarded by some as the major factors in- 
volved in producing the dysplasia. The validity of such an assumption is dif- 
ficult to sustain in view of the following findings: 


1. Resections either of the condyle or horizontally through the superior 
portion of the ramus for the correction of mandibular prognathism were per- 
formed on an older group of patients (17 to 35 years of age). In none of these 
cases has there been any significant change in the form of body of the man- 
dible over a subsequent period of several years. 

2. Injury to the condylar area in the cases reported here was not always 
associated with muscle disturbance as evidenced by the normal range of fune- 
tional movements in some. 

3. The authors have seen cases of functional limitation of obscure etiology, 
that is, almost complete inability to open the mouth, where the condylar area 
was apparently undisturbed. In these individuals there was no deformity of 
the jaw. 

4. This deformity does not occur in adult temporomandibular ankylosis. 


Disturbance of Function.—Condylar growth disturbances are frequently 
associated with limitations of function, particularly the absence of lateral ex- 
cursion on one side (Table 1). This is readily understood if the dynamic anat- 
omy of the external pterygoid is considered. This muscle, which has two heads, 
lies in a horizontal plane running in a posterolateral direction from before 
backward. The superior head passes from the inferior part of the lateral sur- 
face of the great wing of the sphenoid and from the infratemporal crest; the 
inferior head originates on the lateral surface of the lateral pterygoid plate. 
The muscle inserts into the neck of the condyle and into the articular dise of 
the temporomandibular joint. The right muscle is therefore responsible for 
movement of the jaw to the left while the left muscle controls movement to the 
right. Both sides act together in executing protrusive and opening movements. 

External pterygoid function was tested in our group of patients by having 
them execute these movements. Involvement of a muscle was indicated by (1) 
absence of contralateral excursion, (2) deviation of the mandibular midline to- 
ward the affected side on opening, (3) deviation of the midline toward the 
affected side on protrusion. 
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There is some evidence to indicate that the suprahyoids take over the major 
role of depressors of the mandible when both external pterygoids are inacti- 
vated.'® 

Treatment 


The problem of treatment is a difficult one. There is no mechanism that 
will compensate for the lost or retarded growth. Although the deformity may 
not be progressive, except in some cases of unilateral arrest, it is not self-correct- 
ing; the dysplastic pattern of growth continues. 

Since orthodontic treatment is capable only of modifying the alveolar 
process it is not effective in correcting the basic deformity. The orthodontist 
ean only strive for a correction of the occlusal relations of the teeth. Even this 
is difficult because of the growth lag. It has been pointed out®® that the prog- 
nosis for successful orthodontic treatment of patients with facial patterns 
similar to those included here is poor, The reason may be similar. In most of 
our eases the mandibular dental arch was badly crowded and the upper incisors 
markedly protrusive. In order to secure the retraction of the upper incisors, 
the proper alignment of the mandibular teeth, and a functional locking of 
occlusal planes, compromise treatment involving judicious extraction of some 
units should be considered. 

The collaborative efforts of the plastie surgeon and the orthodontist are 
necessary to attain cosmetic improvement. The insertion of autogenous cartilage 
transplants on the flattened side of the face in the asymmetries and in the 
mental area where there has been a bilateral arrest are particularly effective. 
Attempts to bring the mandible forward by a combination of surgical and 
orthodontic means have not met with consistent or noteworthy suecess to date. 


Conclusions 

1. The condylar area is characterized by intense chondral activity and 
subsequent ossification similar to that occurring in the epiphysis of a long bone. 
This activity is greatest during the fetal period and the early years, tapering 
to a standstill between the ages of 16 and 20 years. 

2. Injury to the condylar center results in a growth arrest and consequent 
characteristie distortion of mandibular form. 

3. Because of its condylar insertions the functions of the external pterygoid 
muscle are frequently impaired in such cases. 

4. The mandible that has become dysplastic through an early arrest will, 
if recovery occurs, follow the dysplastic. pattern without any compensating ac- 
celeration, thus the end result is an underdeveloped mandible. 

5. The growth disturbance resulting from the arrest is not corrected either 
by orthodontie treatment or by surgical procedures. However, these measures 
may yield a degree of cosmetic improvement. 

6. Surgical interference in the temporomandibular joint area should be 
undertaken most cautiously and only after serial observation of the patient has 
shown that growth has ceased. Otherwise, there is danger that an additional 
arrest will be superimposed on an already retarded growth center. 
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APPLIED PATHOLOGY IN ORAL SURGERY 


Cart W. WaALpRON, D.D.S., M.D., anp CHARLES A. WALDRON, D.D.S., 
MINNEAPOLIS, MINN. 


URING the past seven years, I have devoted a great amount of time to the 

over-all problems of graduate training in oral surgery. Realizing that 
the basie requirements are similar to those of general surgery and its various 
specialties, thorough study was made of the graduate training program of the 
American College of Surgeons of which I am a Fellow. This formal, more or 
less standardized program is about ten years old; the first list of approved 
hospitals was published in 1939. It is of interest to note that one of the great- 
est problems confronting the Committee on Graduate Training in Surgery of 
the American College of Surgeons is that of securing adequate training in the 
basie sciences as applied to the practice of surgery in nonuniversity hospitals. 
The purely academic or advanced courses in a basic science subject without 
clinical application are not fully acceptable to the College. Some such courses 
are, of course, necessary for a graduate degree. It has been suggested that 
wherever possible the graduate students, fellows, or residents in surgery be 
instructed in the basie sciences by staff members of the departments of surgery 
who had majored in the respective basic sciences in their graduate training, 
rather than receive such instruction solely from the staffs of the respective basic 
science departments. This premise, based on the objective of better care for 
the surgical patient, is worthy of careful consideration with reference to the 
graduate training program in oral surgery. 

One must, however, go farther back to discover the basic defects of 
graduate training in oral surgery and thus meet our present problems. Chief 
among these is the curricular difficulty to be overcome in order to include the 
application of the basie sciences, particularly pathology, to the clinical years 
in dentistry in order to assure that the graduates in dentistry have more than 
just a restorative concept of their professional activities. The heads of the 
departments of oral pathology must exert every effort to sell this concept to the 
teachers in the clinical branches of the sehools of dentistry. 

How many departments of oral medicine and periodontia have well- 
selected, enlarged photomicrographs of pathologie conditions of their field con- 
veniently arranged in sight or immediately available in the clinic? Do the 
teachers of these subjects have a basic knowledge of the pathology of their field 
and maintain a continued interest in it in order to impress upon the student 
that his basie study of oral pathology has a definite purpose? The pathologist 
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should be a frequent visitor to the clinic in oral medicine in order to lend his 
assistance to the objectives and to emphasize the importance of live clinical 
oral pathology in relation to sound and effective therapy. 

Teachers in all the restorative branches of dentistry should most certainly 
know the histopathologic changes in the periodontium and alveolar process that 
may be produced by various stresses, occlusal trauma from poorly designed 
restorations. This background knowledge, plus available photomicrographs for 
demonstration, would impress the student with his great responsibility in his 
restorative work. It is obvious that the more effective the teaching of clinical 
oral pathology, the greater is the demand for a higher standard of restorative 
dentistry in all its branches. 

Even greater cooperation in teaching is indicated in the department of 
oral surgery. A fundamental knowledge of the processes of inflammation and 
repair, the more intimate understanding of the normal, the delaved and patho- 
logic healing of tooth sockets, and repair of bone are essential. It is highly desir- 
able that at least one teacher should be a member of both the oral pathology and 
oral surgery staffs. Ample demonstration material should be at hand, including 
abstracts of case reports with accompanying pre- and postoperative roent- 
genograms, photographs, gross specimens, and microscopic slides. When a 
patient returns to the clinic for interval or final postoperative checkup after 
the removal of tumors, the demonstration of the complete records of the patient 
and the examination of the slides under the microscope will impress the stu- 
dent regarding the proper routines in handling such cases. I can assure you 
that students show greater interest when this is done. Observation by the 
student of the preparation and diagnosis of a biopsy from a clinical patient 
is most worth while and will impress him with the importance and necessity 
of having such facilities available in future practice. One can hardly con- 
demn the dentist or oral surgeon for neglecting to have examinations made of 
tissues he removes if his only contact with microscopic slides was in the earlier 
years of his dental course. Clinical oral surgical pathology must be given 
greater prominence. In schools undertaking graduate training in oral surgery, 
the graduate student working on applied pathology will find the demonstra- 
tion of such material to the undergraduate student a worth-while task and 
experience. The success of the graduate training of an individual in a basic 
science is largely dependent upon his ability to dig out information and teach 
himself under expert guidance and supervision, supplemented by frequent 
discussions and consultations. 

The pathologist should be the key man in both undergraduate and gradu- 
ate programs, to correlate basic and clinical work in the interest of better pro- 
fessional care of the patient. Until this is accomplished in our dental schools, 
purely academic basic research might well be abandoned or delegated to in- 
stitutions financed by foundations. 

As already intimated, the lack of understanding of the basic sciences, 
notably pathology, on the part of many oral surgeons is lamentable. While a 
greater proportion are men who graduated many years ago, a considerable 
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number gradtating within the past fifteen years show a marked lack of in- 
terest and comprehension of the importance of the subject. Among several 
reasons for this are the absence of short courses organized and designed for 
the oral surgeon, and the failure to include a sufficient number of worth-while 
papers on the subject in the programs of the special surgical societies and in 
current literature. There is an apparent failure of authors of texts on oral 
pathology to understand the needs and problems of the practitioners in the 
diagnosis and treatment of the sick patient. This is obviously the primary 
objective of all the basie sciences and clinical branches of the healing art. Most 
of the texts are far too academic and basic to the extent that the busy oral 
surgeon finds great difficulty in finding the help he needs. The two most 
serious defects are the lack of uniform classification and the failure to consider 
and arrange tumors from a topographical standpoint. It is my firm belief 
that by adequate cross references and indexing, no sacrifice of purely academic 
scientific considerations will result ; then the oral surgeon will be provided with 
texts that he will find of great service to him in the office rather than confuse 
him when in need of assistance. For example, the jaws are affected by practi- 
cally all of the tumors affecting other bones of the body. The Codman Registry 
Classification with its minor modifications was brought out to clarify the con- 
fusion of classifications of tumors of bone. It is commonly used in surgical 
literature but is notable for its absence in dental texts and literature. It 
should at least be mentioned. 

Robinson made a worth-while effort to establish a workable classification 
of cystic tumors. This or some other should be accepted by this Academy, and 
texts and articles should be made to conform to it. This does not deny an 
author the right to use another term he may prefer, but the chapter heading 
or title should conform to an agreed classification. 

Another point I might stress is the fact that many of the candidates for 
certification by the Board of Oral Surgery had no knowledge and apparently 
but little interest in the types of tumors that appear on the gum (the so-called 
epulis). It is my feeling that this term should not as yet be discarded but 
rather used along with the designation of the pathology of the growth until 
such time as oral surgeons show a more proper interest in clinical oral 
pathology. It would seem that many oral surgeons have too little interest in 
the types of tumors they are called upon to remove and not infrequently fail 
to send the tissue to the pathologist for examination. Furthermore, they do 
not seem too interested in the pathology of the tumors they remove so long as 
they are benign and do not reeur. Definite steps should be taken to interest 
oral surgeons in the larger centers by organizing clinicopathologie conferences 
or seminars which might correspond to the similar hospital staff conferences that 
are mandatory for approval of the hospital by the American, College of Sur- 
geons. There might be a possibility that this Academy could, with the assist- 
ance of the Army Institute of Pathology, interest the full-time pathologists in 
hospitals in various parts of the country to take a little more than casual in- 
terest in the oral surgeons of the community. The pathologist in the generai 
hospital unassociated with a medical school has even greater opportunities to 
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stimulate the interests of all surgical specialists and thus improve the standards 
of treatment. 

The histopathologist can be of service to the oral surgeon in clarifying a 
number of points that are subject to controversy. For example, many oral 
surgeons advocate the elevation of the gingival tissues of several teeth on either 
side of a cystic area or the side of an embedded tooth rather than an incision 
that would provide an adequate approach but would preserve several milli- 
metérs of gingiva undisturbed. It is their contention that after resuturing or 
simply repositioning the gingival papilla flaps, subsequent healing restores the 
gingiva, papilla, and crevice to a perfectly normal condition. I appreciate 
that nature is wonderful, but I feel that the histopathologist should give us 
an answer to this question. 

Collective studies and reviews of the histopathology and repair of frac- 
tured teeth, apicoectomies, the prognosis of vital teeth encroached upon by cystic 
tumors after Partsch conservative procedures or enucleation would be of great 
service to the busy oral surgeon. I am attempting to pick out of the case reports 
of the candidates for the Board of Oral Surgery those reported as leaving 
apparently involved teeth in situ after the enucleation of the cyst wall. I am 
hoping to contact all of these surgeons to secure re-examination and vitality 
tests of these teeth several years after regeneration of the jaw has taken place. 

It is my sincere hope that this Academy and its members individually 
will take an active part in improving the teaching in applied oral pathology 
in the undergraduate program in oral surgery. Likewise, I trust that you 
make every effort to aid practicing oral surgeons and thereby raise the stand- 
ards of oral surgical care. 
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Case Report 


OSTEOTOMY FOR ANKYLOSIS OF LEFT 
TEMPOROMANDIBULAR JOINT 


GrorGe W. CurRISTIANSEN, A.B., D.D.S., M.S., Derrorr, Micn. 


Case Report 


HE patient dates the onset of his illness to 1943 while on duty in the Army 

at Fort Leavenworth, Kansas. He remembers wakening one morning with 
his jaws sore from tenderness in the joints. This condition did not disappear, 
and during the next two years he was unable to open his jaws widely. In June, 
1945, an operation was performed on the right temporomandibular joint in order 
to inerease his ability to open the mouth, but he states that since the operation 
he has not been able to open the jaws as widely as before. , 


Examination 

The patient was a 42-year-old man. He was cooperative and oriented 
as to time, place, person, and circumstance, but memory was poor and he 
was somewhat euphorie and childish. His pupils were irregular and fixed to 
light. He could open his mouth only about one-half inch, and there was partial 
edentulism with numerous cavities in the remaining teeth. He suffered from 
advanced gingivitis. The knee jerks were hyperactive bilaterally; no abnormal 
reflexes were demonstrated. Kahn and Kline tests were both 2+, and Wasser- 
mann examination was negative. Examination of his spinal fluid showed a mid- 
zone gold curve, with a positive Wassermann. 


Roentgenologic Report 


Skull and Mandible.—The bones of the skull are normal in appearance. 
The head of the eondyloid process on the left side is very large, projects consid- 
erably inward, and the head and the remainder of the ramus of the mandible on 
this side are considerably broader and denser than average. On the right side 
the head and the major portion of the neck have been removed, but the coronoid 
process, together with the remainder of the ramus, is considerably uenser and 
broader than average. The remainder of the mandible likewise appears to be 
slightly broader than average, but does not share in the increase in density to 
the same extent that the rami do. I believe the joint space of the left temporo- 
mandibular joint is entirely obliterated, and that there is complete ankylosis ot 
this joint. A common cause of hyperostosis, of course, is syphilis. 
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Opinion: Hyperostosis of the mandibular condyle with ankylosis of the 
left side; and postoperative surgical removal of the head and neck on the right 


side (Figs. 1 and 2). 





Fig. 1.—Lateral oblique view of left condyle. Note bulbous enlargement, 





Fig. 2.—Anteroposterior view of left condyle. 


Treatment 


Under sodium pentothal and regional block anesthesia, an incision was 
made upward from the external auditory meatus in the preauricular area to 
slightly above the zygomatic ridge and then anteriorly for a total length of 
about 9 em. (Fig. 3). The fascia and periosteum were elevated from the bone 
and examination revealed a complete bony ankylosis of the right temporoman- 
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Fig. 3. 





Fig. 4. 
Fig. 3.—Inverted L-shaped incision in preauricular area. 
Fig. 4.—The mouth opens without difficulty to near normal distance. 


dibular joint. The capsular ligaments were completely ossified and no move- 
ment of the jaw was possible. A bone drill was used to divide the ascending 
ramus about 2 em. below the zygoma. The bone was dense, flintlike in hard- 
ness, and nearly 3 em. in thickness at the point of separation. Following 
division of the ramus a mouth gag was inserted between the upper and lower 
jaws at the midline, and pressure was used to free the adhesion on the right side. 
The mandible now moved freely. Sulfanilamide powder was sprinkled freely 
in the wound; one strip of rubber drain was placed between the bone ends deep 
in the cavitation ; the wound closed in layers and the skin with triple 0 silk. 

Course.—Recovery was rapid and no evidence of damage to branches of 
the facial nerve was noted. The patient was able to open the mouth normally 
without effort (Fig. 4). 
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Professional News Items 


Fifth Annual Seminar for the Study and Practice of Dental Medicine 


Research versus the high cost of eating will be demonstrated by actual experiment when 
experts in medical dentistry and allied professions congregate for the Fifth Annual Seminar 
of Medical Dentistry at the Desert Inn, Palm Springs, California, Oct. 17-22, 1948. 

Dr. Michael Walsh, national authority on nutrition and diet, will conduct special sessions 
and demonstrations on nutrition in action designed to show the practical mechanisms for 
putting nutrition into action at the community level. 

Special menus created from recipes prescribed by Dr. Walsh will be featured at all 
meals of the Seminar and will include a variety of breads, experimenatlly made to evaluate 
the difference between the ‘‘conventional’’ mass-produced breads and ‘‘custom-made’’ breads 
made from freshly ground whole grains without the addition of sugars, molasses, or honey. 

Sea foods and special meats will be prepared and served in such a manner as to demon- 
strate how appetizingly they can be used as major dishes while furnishing excellent nutrients 
to the diet. 

President of the Seminar is Dr. Hermann Becks, Professor of Dental Medicine at the 
University of California. Other outstanding lecturers scheduled include: 

Lieutenant Colonel Joseph L. Bernier, D.D.S., M.S., of the Army Medical Museum, 
Washington, D. C.; Dr. Stafford L. Warren, First Dean of the New Medical School of the 
University of California; Dr. George W. Beadle, Professor of Biology and Chairman of the 
Division, California Institute of Technology; Dr. Paul Popenoe, Director of the American 
Institute of Family Relations in Los Angeles; Lieutenant Commander Carl A. Schlack, D.D.S., 
Head of the Dental Branch of the Medical Sciences Division, Office of Naval Research, 
Washington, D. C.; Dr. Warren L. Bostick, Assistant Professor of Pathology at the University 
of California; and Dr. Charles H. M. Williams, Associate Professor of Paradenties at the 
University of Toronto. 





Ohio State University Postgraduate Courses 


The Ohio State University, College of Dentistry, will give the following five-day courses 
during the autumn quarter: 


Anatomy of head and neck Dr. Edwards ' September 20-24 

Partial dentures Dr. Steffel September 27-October 1 
X-ray Dr. Spangenberg October 11-15 

Oral pathology Dr. Robinson October 18-22 

Full dentures Dr. Boucher October 25-29 
Periodontia (A) Dr. Wilson November 1-5 
Endodontia Dr. Kaiser November 20-December 3 
Oral surgery Dr. Snyder December 6-10 


In addition, another postgraduate course in periodontia will be offered for one-half day 
per week for ten weeks beginning September 29. 

Anatomy, full dentures, oral pathology, oral surgery, partial dentures, periodontia, 
and x-ray will be offered again during the winter and spring quarters. During the 
spring quarter (March 28 to June 11), the following courses will be offered: crown and bridge, 
children’s dentistry, dental caries control, operative dentistry, and oral hygiene for dental 
hygienists. 

The fee is $50 for all courses except oral surgery, which is $100. Veterans are eligible 
to take this work under the G.I. Bill of Rights. 

Further information and application may be obtained from the Postgraduate Division 
of the College of Dentistry, Ohio State University, Columbus 10, Ohio. 


HAMILTON B. G. ROBINSON, 
DIRECTOR OF POSTGRADUATE DIVISION. 
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Original Articles 


ACRYLIC CRANIOPLASTY 


VINcENT R. Trapozzano, D.D.S.,* Francis C. Grant, M.D.,** 
AND EuGENE B. Spitz, M.D.,** PHILADELPHIA, Pa. 


M ETHYL methaerylate is established as a suitable material for the repair of 
cranial defects. It is sturdy, resilient, causes minimal tissue reaction,’ 
and can be readily shaped for excellent cosmetic results.2 Unlike metals, it 
permits of the’ free passage of x-rays and will not obscure roentgenographie or 
air studies which may become necessary at a later date. Moreover, it does not 
hecomes excessively cold in low temperatures, a frequent cause of complaint 
following metallie cranioplasty. 

Kerr,* Gurdjian, Webster, and Brown,‘ and, more recently, Elkins and 
Cameron,® have deseribed its use in posttraumatic cranial defects and have 
deseribed several methods for obtaining a suitable impression of the defect. 
We wish to emphasize the value of methyl methacrylate transplants in extensive 
defeets following the removal of bone flaps secondary to infection or because of 
involvement with tumor, and to deseribe a method of fabrication prigr to opera- 
tion which is simple, rapid, and permits of a one-stage operative procedure. 


Method for Fabrication of Onlay Graft 


After the patient’s head has been shaved (Fig. 1), the edges of the defect 
are palpated digitally. If it is planned to fit the restoration on the skull as an 
onlay, a line is drawn on the scalp with a skin-marking pencil about one-half 
inch beyond the edges of the defect (Fig. 2). This excess will later permit a 
gradual taper of the edges of the acrylic plate and will minimize the degree of 
deformity caused by the overlap. 

A piece of Chamber’s metal is trimmed to the size indicated by the line 
drawn on the patient’s head. To facilitate handling during the making of the 
impression, it is suggested that a loop of wire be placed in the middle of the 
tray. This is done by making two holes in the center of the tray with a No. 4 
round burr and then placing a small strand of wire through the two holes and 
looping the free ends together (Fig. 3). 

Medium fusing compound (140° F.) is softened and placed in position on 
the tray. Purchase is obtained by carrying some of the material over the edge 
of the tray. The tissue side of the compound should be flamed to a depth of 3 
to 4 mm., and dipped in hot water to temper. The entire mass is carried to posi- 
tion and seated in place (Fig. 4). To prevent the compound from sticking to 
the sealp, it is helpful to place a thin layer of petroleum jelly over the area to be 

Received for publication April 25, 1948. 
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Fig. 3. Fig. 4. 
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included in the impression. The compound need not be chilled provided the 
compound impression is permitted to remain in position for two to three minutes. 
The impression ean then be removed without fear of distortion. Frequently, 
the markings which were placed on the head with the skin-marking pencil will 
he transferred to the impression. This transferred line will aid in trimming the 
compound to the extension desired. 


Fig. 5. 





Fig. 6. 


Lf satisfied with the compound impression, a thin layer of petroleum jelly 
is again spread on the sealp over the area to be included in the impression and 
the peripheral outline is redrawn. An amount of alginate estimated to be 
sufficient to cover the area to be included is prepared according to the-manu- 
facturer’s directions and spread on the compound impression. The entire mass 
is seated in position and held in place until the alginate has set. After the mate- 
rial is set, the impression is removed and examined (Fig. 5). If the impression 
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is found to be satisfactory, it is poured with a good grade of artificial stone. No 
boxing is necessary. It is suggested that before the stone is poured, the outline 
marking which has partially been transferred on to the alginate impression he 
freshly redrawn on the impression with a skin-marking pencil. This will insure 
a transfer of the outline marking to the stone cast (Fig. 6). 

After the stone has set, a thin layer of petroleum jelly is spread on the 
stone east. The deficient area is built up to approximate the desired contour 
with baseplate wax. Care must be taken that the thickness of the wax be 
reduced gradually from the areas which correspond to the edges of the defect 
to the area indicated by the outline (Fig. 7).- This wax template is carried to 
position on the patient’s head and the resultant outline of the skull is carefully 
studied (Fig. 8). Any excess wax is trimmed away. Deficient areas are best 
built up with moldine rather than wax (Fig. 9). 

During the course of alterations it will be found necessary to remove the 
template from the head from time to time. In order to facilitate repositioning 
of the template, it is suggested that two or three markings be placed on the 
template and corresponding marks be placed on the sealp. The same method 
can be adapted to the cast. When satisfied with the contour of the template, it 
is replaced on the cast and sealed in position with wax (Fig. 10). 

In order to process these cases, a special flask of ample proportions is used. 
Ransom and Randolph Boilsoft is used for both the first and second half of 
the flasking. After the material is set, the flasks are separated by heating in hot 
water for about ten minutes. In order to avoid making an extremely thick 
acrylic plate in cases of extensive deformity, the center of the area of the 
defect on the cast is built up with artificial stone to an estimated amount, which 
would produce an aerylie plate not over one-quarter inch thick (Fig. 11). 

A suggested procedure to find the probable thickness of the plate in any 
region is to soften a mass of baseplate wax by means of dry heat, place it in 
position over the area to be tested, and close the flask. The flask may be chilled 
to harden the wax, the flask opened, and the thickness of the wax noted. When 
satisfied with the thickness to be reproduced, 0.0003 gauge tin foil is carefully 
adapted to both halves of the flask. Clear acrylic is next packed in the usual 
manner. Because of the large size of the flask and the acrylic mass used, the 
case should be cured for a relatively long period of time. Beginning with a cold 
flask, the temperature of the water is raised to 160° F. and held at that 
temperature for fourteen hours. A long cure is necessary to insure against the 
possibility -of any uncured polymer or monomer being present. The case is 
permitted to bench cool for from six to eight hours after which the flask may 
be separated and the acrylic plate removed. 

The plate is finished with burrs and stones. It is extremely important that 
the plate be highly polished. It is suggested that the final polishing be accom- 
plished with gentle pressure against a rag wheel coated with tin oxide. After 
the aerylic plate has been polished, it is tried in position (Fig. 12). When 
satisfactory, numerous drain holes are drilled into the acrylic plate in the area 
of the defeet. The plate may be secured in position on the skull either with 
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stainless steel wire or with vitallium screws. A minimum of three screws is 
uspally used. The serews are placed about three-eighths inch from the edge of 
the defect. If headed serews are used, the serew heads should be countersunk. 


Fig. 7. 


Fig. 9. 





Fig. 8. Fig. 19. 


Sterilization of the acrylic plate is accomplished by placing it in zepherine 
for a period of not less than twenty-four hours prior to its insertion by the 
neurosurgeon. Hig. 13 shows the plate inserted at operation. 
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Method for Fabrication of Acrylic Duplicate of Bone Flap 
An acrylie reproduction of the original bone flap may be made when it is 
available (Fig. 14). The steps in this procedure are as follows: 


All adhering debris and attached tissues are removed from the bone seg- 
ment. The bone segment is next lightly coated with petroleum jelly, and a 
plaster sectional impression is made. It is not necessary to make an impression 
of the inner surface. The plaster sections are next luted together with a good 
grade of sticky wax. The entire impression is soaked in a pan of water. Regular 
baseplate wax is then melted and poured into the mold. After the wax is thor- 
oughly chilled, the plaster sections are removed. 

The wax reproduction of the bone segment is then processed in clear acrylic 
in the usual manner. 
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Fig. 14. 


Case Reports 


Case 1.—M. S., a 23-year-old woman. This patient was operated upon in 
1940 for a right parieto-occipital porencephalie cyst. Three months later the flap 
was sacrificed because of osteomyelitis. Seven years after the original operation 
the acrylic prosthesis was inserted: 

Fig. 15 shows the defect prior to insertion of the plate. Fig. 16 shows the 
patient with the plate inserted. Fig. 17, A and B show postoperative x-rays 
illustrating the method of fixation with serews. Note that the defect is not 


obscured by the acrylic. 
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Fig. 15. 
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Case 2.—R. T., a 17-year-old man. A tumor of the third ventricle was 
removed in 1942. The left occipitoparietal bone flap was removed at operation. 
The repair of the defect was carried out five years later. The preoperative defect 
is shown in Fig. 1. The plate at the time of operation is shown in Fig. 13. 





Fig. 18. Fig. 19. 





Fig. 20. Fig. 21. 
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Case 3.—C. H., a 24-year-old man. A right subdural hematoma was re- 
moved in 1938. The bone flap was sacrificed because of infection. An acrylic 
cranioplasty was performed in 1947. 

Fig. 18 shows the preoperative defect. Fig. 19 shows the patient four 
weeks postoperatively. / 


Case 4.—K. K., a 36-year-old woman. This patient had a left parietal 
meningioma with invasion of bone. The flap was removed at operation. 

Fig. 20 illustrates the osteoma overlying the intercranial tumor. This area 
of bone was removed (Fig. 14) and duplicated in aerylic. Twelve days later the 
acrylic duplicate was wired into place. 

Fig. 21 shows the patient six days postoperatively. Fig. 22, A and B show 
the appearance of the plate and the postoperative roentgenograms. 


Results 


Four cases of extensive cranial defects were repaired with methyl meth- 
acrylate. The first three cases utilize an onlay graft. In the fourth case an 
acrylic duplicate of a sacrificed bone structure was utilized. No immediate 
postoperative complications occurred. In the case of patient M. S., the cranio- 
plasty became infected secondary to a severe compounding cranial trauma. This 
necessitated removal of the graft ten months after its original insertion. It was 
felt that the plate was in no way responsible for this complication. The remain- 
ing cases continue to be satisfactory. The shortest follow-up is eight months. 


Conclusions 
Methyl methacrylate is a superior cranioplasty material, particularly in 
tumor cases where further x-rays or air studies may be necessary. Two methods 
for fabricating acrylic transplants were outlined, and four successful cases were 


illustrated. 
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CLINICAL AND HISTOLOGIC STUDY OF THE SURFACE 
CHARACTERISTICS OF THE GINGIVA 


BALINT ORBAN, D.D.S.,* M.D., CHicaco, ILL. 


Introduction 


URING discussions relative to establishing an index for the assessment of 

gingival diseases on a large scale, it became obvious that the surface appear- 
ance of the gingiva is not precisely described, and the histologic basis for the 
surface characteristics is unknown. It is evident that a clinical examination has 
to take into consideration structural changes, and so it became necessary to con- 
duet histologic investigations to establish the structural background of the sur- 
face appearance of the gingiva. A thorough knowledge of the structural charac- 
teristics of free and attached gingiva, alveolar mucosa, stippling, and folding 
must be the basis for the clinical interpretation of pathologic conditions of the 
gingiva. 

Review of Literature 

There are only a few references to the surface appearance of the gingiva. 
J. D. King' deseribed the ‘‘normal’’ gingival surface as ‘‘matt. in texture, just 
distant from the dental margin, this being associated with the presence of 
numerous regularly distributed small depressions and giving the tissue an ap- 
pearance somewhat resembling the peel of an orange.’’ This ‘‘orange peel’’ 
appearance is generally called ‘‘stippling.’’ As a structural background for this 
surface texture, King stated that it might be due to ‘‘connective tissue fibers 
attaching the gum to the underlying alveolar bone.”’ 

E. W. Fish? also touched upon the subject. He wrote, in discussing the in- 
flamed gingiva, ‘‘It is generally observed that as a result of the continual im- 
pact of food upon it, the detached gum margin as a whole becomes distorted 
and swollen, and this caused a groove to appear at the point where the muco- 
periosteum is still attached by firm connective tissue fibers to the bone... . the 
marginal roll above the groove is the thickened edge which has been buffeted and 
everted by the food and is often copied by makers of artificial teeth as a re- 
finement of their art, but this ‘festooning’ is an indication of disorder and 
disease.’’ While Fish does not refer to ‘‘normal’’ texture, his discussion is 
quoted here because of the references to a ‘‘groove’’ at the border of detached 
and attached tissue and to the ‘‘festooning.”’ 


Method and Material 
In routine examination of the gingiva of hospital, clinical, and private 
patients, special attention was focused on the surface appearance of the gingiva. 


This work was made possible by a grant from the United States Public Health Service. 


_ *Department of Histology, College of Dentistry and Hospital Dental Clinic, University of 
nois. . 
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Whenever a patient with ‘‘normal’’ gingiva was observed, photographs were 
taken in color, and biopsy specimens were obtained when possible. Thirty biopsy 
specimens were thus obtained for this investigation during the year 1947. 


Findings 
The characteristics of the ‘‘normal’’ gingival surface can be best studied 
in healthy young adults (Fig. 1). The gingiva can be grossly divided into the 
‘‘free gingiva’’ and the ‘‘attached gingiva,’’ which are separated from each 
other by a fine line running parallel to the margin of the gingiva. The pale 
pink gingiva is separated, as a unit, from the red alveolar mucosa by a sealloped 
line, the mucogingival junction (Fig. 2). 


Alveolar mucosa 


Mucogingival junc- 
tion 


Attached gingiva 


(stippled) 
Interdental papilla 


Interdental fold 
Free gingival 
groove 
Mucogingival junc- 


tion Alveolar mucosa 





Fig. 1.—Surface of the gingiva of a young adult. 


The Free Gingiva.—The free gingiva is that part of the gingiva, about 
0.5 to 1.5 mm, wide, which surrounds the tooth like a collar and is not directly 
attached to the tooth surface. It forms the outer wall of the gingival suleus and 
extends from the bottom of the gingival suleus to the coronal border of the 
gingiva, the margin of the gingiva (Figs. 1 and 2). 

The surface of the free gingiva is as a rule smooth and glossy (Fig. 3, A 
and B); seldom does slight depression or surface roughness occur. 

Microscopically, the stratified squamous epithelium of the surface of the 
free gingiva generally appears smooth (Fig. 4, B, D, and £); in rare instances 
it appears slightly wavy (Fig. 4, A). It is usually hornified to varying degrees 
(Fig. 4, A, B, C, and E); however, sometimes there is no hornification (Fig. 
4, D). The epithelial ridges of the rete malpighii are rather irregular and the 
lamina propria is fibrous, sometimes edematous, and frequently infiltrated by 
an inflammatory exudate, even in those specimens which clinically appeared 
normal. 
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Fig. 2.—Diagram illustrating the surface characteristics of the gingiva. 





Fig. 3.—Different clinical appearance 


of the free gingiva and the attached gingiva: 
A, Smooth, narrow free gingiva; small areas of stippling in attached gingiva; B, well-defined 
free marginal groove; C, Separation between teeth; free gingiva surrounds each tooth as a 
collar; D, stippling of attached gingiva; free gingiva smooth; FE, free gingival groove absent; 
stippling reaches to the margin of the gingiva. 
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? Fig. 4.—Biopsy specimens of gingiva illustrating individual variations of the gingiva: a, Margin of the 
gingiva; b, free gingiva; c, free gingival groove; d, attached gingiva. Despite a certain degree of inflammation 
close to the gingival sulcus, the gingiva is clinically entirely normal. 
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The Free Gingival Groove.—Parallel to the margin of the gingiva runs a 
is suggested 
Figs. 1 and 2). There is considerable variation in its clinical appearance. 


fine line of depression, for which the term *‘free gingival groove,’’ 


Fig. 5.—lKpithelial changes at the surface of epithelial ridges: A and B, Hydropic degenera- 
tion (a4); B, free gingival groove (0); C and D, hornification (d and e). 


Where the gingival suleus is shallow, the free gingiva is narrow (Fig. 3, A); 
where the gingival suleus is deeper, the free gingiva becomes wider (Fig. 3, C 
and D). In some eases the free gingival groove is not perceptible at all (Fig. 
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3, £.); in these instances the gingival suleus is extremely shallow. If the gingiva 
is thin, the free gingival groove is visible as a fine line (Fig. 1), but if it is 
thick, it may appear as a deep groove (Fig. 3, C). These variations are espe- 
cially obvious if one follows the free gingival groove into the interdental papilla. 

Under pathologic conditions the groove may become accentuated if the in- 
flammation is localized to the free gingiva,* or it may disappear if the inflam- 
mation extends into the attached gingiva and deep pockets develop. 





Fig. 6.—Stippling of the attached gingiva: A, Stippling localized; B, extensive stippling; 
C, fine stippling. 

The free gingival groove demarcates the free from the attached gingiva. 
In histologic sections, the free gingival groove corresponds to a depression of the 
surface (Fig. 4, A-E). This depression corresponds to the center of an epithelial 
ridge of the rete malpighii which is longer and wider than those next to it. 
This epithelial ridge and surface groove are at the approximate level of the 
bottom of the gingival suleus. The free gingival groove is sometimes of con- 
siderable depth (Fig. 4, C and £); in other cases it is rather shallow (Fig. 4, A, 
B,and D). The surface epithelium in the center of the groove frequently shows 
signs of hydropie degeneration (Fig. 5, A and B,@) or variably extensive horni- 
fication (Fig. 5, C and D,d and e). 

The Attached Gingiva.— 

Stippling.— Between the free gingival groove and the mucogingival junction 
extends the ‘‘stippled’’ attached gingiva. It is approximately 3 to 4 mm. wide. 
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J. D. King’ aptly compares the appearance of stippling to that of an orange 
peel. The stippling effect is caused by a network of low ridges (Fig. 6, A, B, 
and (). The stippled zone may be finely grained (Figs. 1, 3, 2, and 6, C) or 
quite rough (Fig. 6, B). If the gingiva! suleus is of no appreciable depth, the 
stippling may extend to the margin of the gingiva (Figs. 3, E and 6 C). In 
other individuals, it may be localized to certain spots at the base of the inter- 
dental papillae (Figs. 1, 3, B and D, and 6, A). 





Fig. 7.—Section through stippled area: A. Wavy surface of attached gingiva (b): a, 
free gingival groove. B, Section stained after Mallory showing heavy collagenous bundles, 
forming the core of surface ridges. 


Microscopie specimens of the gingiva obtained from individuals with pro- 
nounced stippling show a wavy surface (Fig. 7, A). High connective tissue 
ridges of the lamina propria, in sections appearing as papillae, elevate the epi- 
thelium into slightly rounded surface protrusions. The heavy collagenous 
bundles of the connective tissue core of the surface elevations are plainly visible 
in sections stained after Heidenhain’s modification of Mailory (azan) (Fig. 
7, B). At the base of the ridges, the collagenous fiber bundles run parallel to 
the surface, and appear as dots in cross section. The depressions of the surface 
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between the papillae are in the center of epithelial ridges. Sometimes the de- 
pressions are small and shallow and are limited to the epithelium itself (Fig. 8). 
Such depressions may be responsible for the fine stippling of the attached 


gingiva in some individuals. 





Fig. 8. Fig. 9. 

Fig. 8.—Depressions on the surface localized to the epithelium (@) responsible for the 
fine stippling. 

Fig. 9.—Cross section of interdental papilla illustrating interdental grooves (a) and fold. 
At both ends of the section, the margin of the gingiva extends into the gingival sulcus (b) of 
the neighboring teeth. 

The Inierdental Grooves.—Another characteristic feature of the surface 
of the attached gingiva is vertical grooves between two adjacent teeth, the in- 
terdental grooves of the attached gingiva (Figs. 1, 3, B and C, and 6, C). These 
grooves develop in the depressions of the alveolar process between the protrud- 
ing sockets of the teeth, especially between the cuspid eminences and those of 
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neighboring teeth or when teeth are in a crowded position because the mucous 
membrane follows closely the bony surface. In a cross section of a biopsy 
specimen (Fig. 9), the grooves and an elevation of the mucous membrane be- 
tween the grooves can clearly be seen. In the elevations the epithelial pegs are 
elongated but are rather thin and regular, whereas corresponding to the grooves, 
the epithelial ridges are wider and longer. The surface grooves always appear 
in the center of one of these heavy epithelial ridges. 











Fig. 10.—Diagram illustrating three distinct types of interdental papillae (A, B, and 
C)*and interdental septum (a, b, and c,): A, Ideal condition, the interdental papilla, composed 
of free gingiva and attached gingiva; a, the interdental bone septum reaches high in the 
interdental space. 3B, Interdental papilla consists of free gingiva only due to crowding of 
teeth or deepened gingival sulcus; b, the interdental bone septum has receded. C, Teeth 
separated from each otner. The free gingiva surrounds each tooth as a collar. Attached gin- 
ve reaches the alveolar crest in the proximal space; c, the bone septum is flat and some- 
what receded. 


The Interdental Papilla.—The interdental papilla has long been sep- 
arated from the rest of the gingiva as a clinical unit. Because of its topography, 
the interdental papilla has achieved special clinical importance and pathologic 
significance." * 
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The interdental papilla is that part of the gingiva which is to be found 
between two adjacent teeth. Its base is an arbitrary line drawn from the 
margin of the gingiva of the center of one tooth to the center of the other 
(Fig. 2). As was stated previously, the gingiva is divided by the free gingival 
groove into two parts: the free and the attached gingiva. As the interdental 
papilla is part of the gingiva, we can accordingly divide it into free and at- 
tached parts. Diagrammatically, three distinct types of interdental papillae 
can be recognized (Fig. 10). : 

The ideal condition of the interdental papilla seen in healthy young in- 
dividuals with regularly arranged teeth is that in which the free gingiva of one 
tooth continues into the free gingiva of the other at the tip of the papilla (Fig. 
10, A). The stippled attached gingiva extends to a variable degree into the 
interdental papilla (Figs. 1, 3, A and B, and 6, A). 

A variation in the relation of free and attached gingiva in the interdental 
area is caused by the free gingiva of both teeth merging so as to occupy the 
proximal space (Fig. 10, B). The free marginal groove is represented by a 
line that is slightly convex occlusally. This type of interdental papilla is fre- 
quently seen where the teeth are crowded, the contacts are flat, and the inter- 
dental alveolar crest has been resorbed and consequently the attached gingiva 
has lost some of its support. 

Another anatomical variation of the interdental gingiva is found where 
teeth are separated from each other and the free gingiva surrounds each tooth 
as a Separate and distinct collar (Figs. 1, 3, C, and 10,C). The structure of the 
interdental gingiva depends on the degree of separation between the two teeth. 
If the space is not too wide, the two free gingival collars might just touch each 
other; but if the space is wide, the attached gingiva actually reaches the alveo- 
lar crest, forming a plateau of attached gingiva in the proximal space. In 
such eases, there is no interdental papilla. 

Microscopically, the interdental papilla does not differ from the other re- 
gions of the gingiva. 


The Mucogingival Junction——The attached gingiva is separated from 
the alveolar mucosa by a scalloped line, the mucogingival junction. Frequently 
this line is clearly visible due to the color difference of the pale pink gingiva and 
the red, glossy alveolar mucosa. The gingiva is stippled, rough, thick, and 
immovable, whereas the alveolar mucosa is smooth, thin, soft, and loosely at- 
tached to the underlying bone. 


Structural Differences Between Attached Gingiva and Alveolar Mucosa.— 
The structural differences between gingiva and alveolar mucosa have been 
deseribed before.” These differences (Fig. 11) are as follows: the lamina 
propria of the attached gingiva sends numerous high papillae into the epithe- 
lium; the connective tissue consists of heavy collagenous fiber bundles attach- 
ing the mucous membrane to the cementum and the alveolar bone, fixing it firmly 
to this base. There are no elastic fibers in this part of the gingiva and no 
glands. The surface of the gingiva normally is stippled; the epithelium is 
hornified. 
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The papillae of the alveolar mucosa are fewer and low. The dense connec- 
tive tissue of the lamina propria is clearly differentiated from the loosely tex- 
tured submucosa, which binds the mucosa movably to the underlying periosteum 
of the alveolar bone. The lamina propria of the alveolar mucosa contains nu- 
merous elastic fibers and may contain small mucous glands. The surface of the 
alveolar mucosa is smooth and the epithelium is not hornified. The structural 
differences explain not only the textural differences between attached gingiva 
and alveolar mucosa but also the color differences. The gingiva has a thick, well- 
hornified epithelium, and is, therefore, pale pink; the alveolar mucosa has a 
thin, not hornified epithelium, and is, therefore, deep red. 
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Fig. 11.—Diagram illustrating the difference between the free gingiva, attached gingiva, and 
alveolar mucosa. 


Discussion 
The Oral Mucosa.—The oral mucosa can be divided into three zones.® 
The back of the tongue is covered by the ‘‘ specialized mucosa’’; the gingiva 
and the covering of the hard palate constitute the ‘‘ masticatory mucosa.’’ The 
remaining area, where the mucous membrane serves only as a protective lining, 
On the alveolar process, the gingiva is 


, 


is designated as ‘‘lining mucosa.’ 
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separated from the lining mucosa by a scalloped line, the mucogingival junction. 
It is well developed on the buceal surface of the maxilla and on both surfaces 
of the mandible, but it is not well defined on the palatal surface of the upper jaw. 


The Free Gingival Groove.—While the findings described here give a 
satisfactory histologic explanation for the appearance of the gingival surface, 
the question as to their functional significance remains. It seems reasonable to 
assume that the ‘‘free gingival groove’’ develops as a result of functional in- 
fluences. The free gingiva is subjected to some movements, mainly by friction 
during mastication, whereas, the attached gingiva is made immobile by its firm 
attachment to the underlying tooth and bone. Between the two, at the line 
of often-repeated pressure and folding, the epithelium may well be damaged. 
The degeneration of the surface epithelium may be compensated for by in- 
creased proliferation of the epithelium along the groove, leading to the develop- 
ment of an epithelial ridge. 

There may be another explanation for the development of the free gingival 
groove. If one assumes that the development of the epithelial ridge is the pri- 
mary consequence of the functional differences between the attached and mov- 
able parts of the gingiva, the V-shaped groove may be due to or increased by 
degeneration of epithelium in the center of a heavy epithelial ridge caused by 
nutritional difficulties in this region. Such degenerative processes can often be 
observed in the center of heavier epithelial ridges (Fig. 5). It can even be 
observed that if an epithelial ridge is of considerable extent (Fig. 4, £), the 
epithelial degeneration is more pronounced on the side facing the margin of 
the gingiva (Figs. 4, Z, and 5, B). Possibly the nutrition of the peripheral part 
might have been impaired by the epithelial ridge. An additional factor may be 
that inflammation is often localized to the ‘‘free gingiva,’’ causing localized dis- 
turbances in circulation. The free gingival groove becomes accentuated if the 
free gingiva becomes slightly swollen due to edema or more severe inflammatory 
infiltration (Fig. 4, C, and E). The groove, however, disappears if the inflam- 
mation penetrates into the attached gingiva, leading to deeper pocket formation 
by destruction of the epithelial attachment and the fibrous fixation of the gingiva 
to the cementum and alveolar crest. 


Stippling.—In attempting to find an explanation for the appearance of 
‘‘stippling’’ on the surface of the attached gingiva, one should recall the micro- 
seopie appearance of the ‘‘stippling’’ and especially the picture obtained in the 
specimen stained after Heidenhain’s modification of Mallory (azan) (Fig. 7, B). 

Collagenous bundles of the lamina propria elevate the surface to a network 
of ridges. The depression between the elevations corresponds to epithelial 
ridges. From the description given by J. D. King, one gains the impression 
that the depressions (valleys) are the primary features of ‘‘stippling,’’ and that 
these depressions are brought about by ‘‘connective tissue fibers attaching the 
gum to the underlying alveolar bone’’ as if each depression were anchored down 
by fiber bundles. In reality, it seems rather obvious that the ‘‘stippling’’ is 
eaused primarily by reticular elevations, rather than by depressions. However, 
sometimes the stippling effect is caused by slight depressions, but they are local- 
ized entirely to the epithelium (Fig. 8). 
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The ‘‘stippling’’ of the attached gingiva gives to this area a peculiar rough- 
ness and serves also as a reinforcement. It is reasonable to assume that stip- 
ling developed as an adaptation to the auxiliary masticatory function of the 
vingiva in response to the mechanical irritation of the tissue. This conforms 
{o similar specialization of other tissues which are subjected to friction and 
pressure, for instance, the palatine mucosa with its rugae and secondary smaller 
folds and papillae. The fact that gingiva and palatine mucosa function as 
auxiliary areas of mastication and that they are adapted to this function is the 
reason for the term ‘‘masticatory mucosa’’ as suggested by Orban and Sicher.® 
The presence of vertical and horizontal fiber bundles is an adaptation to the 
vertical and tangential forces imposed upon the gingiva. 

The disappearance of ‘‘stippling’’ is often thought to» be one of the earliest 
clinical signs of disease. However, we believe that the ‘‘stippling’’ will disap- 
pear only if and when the inflammatory process extends from the free margin 
into the attached gingiva. Wherever deep pockets developed and the inflam- 
matory elements infiltrated the attached gingiva, we can expect the disappear- 
ance of ‘‘stippling.’’ It is, therefore, a sign of a somewhat advanced periodontal 
disease. Stippling may also disappear in some systemic disturbances of the 
gingiva, such as scurvy, where the collagen of the fibrous tissue is primarily 
attacked, or in ‘‘desquamative gingivitis’? where the entire gingiva is some- 
times highly infiltrated by inflammatory elements and the papillary part of the 
lamina propria is completely missing. The opposite change can be observed 
in some cases of fibrous hyperplasia of the gingiva (such as in cases of dilantin 
sodium) where the stippling becomes greatly accentuated. 

The Interdental Papilla.—aA separation of the gingiva into ‘‘interdental 
papilla’? and ‘‘marginal gingiva,”’ as suggested by King' and Schour and 
Massler,* is justified and necessary from a clinical point of view, though struc- 
turally no differentiation is possible between the ‘‘marginal’’ and ‘‘papillary’’ 
gingiva. The term ‘‘marginal’’ gingiva refers to the labial, buceal, and lingual 
areas of the ‘‘free gingiva’’; the term ‘‘interdental papilla’’ refers to that part 
of the gingiva found between two adjacent teeth. Though a purely topographic 
distinetion, the differentiation is important because the interdental papilla, due 
to its location, is exposed to different influences than the marginal parts. Some 
diseases of the gingiva affect the interdental papilla first (ulcerative gingivitis 
of the Vineent’s type, dilantin sodium hyperplasia, ete.); other diseases affect 
the marginal gingiva first (atrophy, recession, ete. ). 

As long as the contact point is present, the papilla is better protected from 
mechanical irritation or damage than the marginal gingiva. If, however, the 
contact point is lost, the conditions are reversed and the mechanical influences 
are more unfavorable for the papilla than for the marginal gingiva. 

The relation of the free gingiva and the attached gingiva in the interdental 
papilla permits diagnosis of the condition of the interdental alveolar septum. 
The line of the free gingival groove will closely follow the outline of the under- 
lying bone. In young individuals with regularly arranged teeth, the interdental 
septum is higher in the interproximal areas than on the labial and lingual sur- 
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faeces (Fig. 10, a). This topographic arrangement explains the extension of the 
attached gingiva high into the papilla. If, however, the teeth are crowded or 
irregularly arranged, the interdental septum is lowered (Fig. 10, b) and the 
papilla consists of free gingiva only. In cases where the teeth are separated 
from each other, the alveolar surface is covered by attached gingiva similar to 
edentulous areas (Fig. 10, c). 

Summary 

The Free Gingival Groove.—The gingiva can be divided into the ‘‘free 
gingiva’’ and ‘‘attached gingiva.’’ The dividing line between these two parts 
of the gingiva is the ‘‘free gingival groove’’ which runs parallel to the margin 
of the gingiva at a distance of 0.5 to 1.5 mm. The free gingival groove is, on 
histologic section, a shallow V-shaped groove corresponding to a heavy epithe- 
lial ridge which divides the ‘‘free’’ from the ‘‘attached’’ gingiva. The free 
gingival groove develops at the level of or somewhat apically to the bottom of 
the gingival suleus. In some cases the free gingival groove is not as well de- 
fined as in others, and then the division between the free and attached gingiva 
is not clear. The free gingival groove and the epithelial ridge are brought about 
by funetional impacts upon the free gingiva folding the movable free part back 
upon the attached and immovable zone. 

Stippling of the Surface.—The attached gingiva is characterized by high 
connective tissue ridges elevating the epithelium, the surface of which appears 
stippled. Between the elevations there are small depressions which correspond 
to the center of heavier epithelial ridges and show signs of degeneration and 
hornification in their depth. The stippling is most probably an expression of 
functional adaptation to mechanical impacts. The degree of stippling varies 
with different individuals. The disappearance of stippling is an expression of 
an involvement of the attached gingiva in a progressing gingivitis. 

The Mucogingival Line.—The scalloped line separating gingiva and al- 
veolar mucosa is caused by the difference in their structure. The attached 
gingiva is stippled, firm, thick, and lacks a separate submucous layer, is immov- 
ably attached to the bone, and has no glands. The gingival epithelium is thick 
and hornified; the epithelial ridges and the papillae of the lamina propria are 
high. The alveolar mucosa is thin and loosely attached to the periosteum by 
a well-defined submucous layer of loose connective tissue; it may contain small 
mucous glands. The epithelium is thin, not hornified, and the epithelial ridges 
and papillae are low, and are often entirely missing. The structural differences 
also cause the color difference between the pale pink gingiva and the dark red 
lining mucosa. 


Interdental Grooves and Folds.—The attached gingiva appears slightly 
depressed between each tooth, corresponding to the depression on the alveolar 
bone process between eminences of the sockets. In these depressions the at- 
tached gingiva often forms slight vertical folds. 


The Interdental Papilla—The interdental papilla is that part of the 
gingiva that fills the space between two adjoining teeth and is limited at its 
base by a line drawn from the margin of the gingiva of the center of one tooth 
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io the center of the other. The interdental papilla is composed of free gingiva 
and attached gingiva in various relations, depending largely upon the topo- 
vraphie arrangement of the neighboring teeth. 


Marginal Gingiva.—A differentiation between the interdental papilla 
and marginal gingiva is based on clinical considerations. The marginal gingiva 
is that part of the free gingiva which is localized to the labial, buccal, and 
lingual aspects of the teeth. 


Definitions of Terms Used 

1. Gingiva: that part of the oral mucous membrane surrounding the teeth and adapted 
to resist masticatory stresses. 

2. Alveolar mucosa: covering of the alveolar process extending to the fornix of the 
oral vestibulum and on the lower jaw to the sublingual sulcus, loosely attached to the bone 
(replaced on lingual surface of upper jaw by palatine mucosa). 

3. Mucogingival junction: a scalloped line separating the gingiva from the alveolar 
mucosa. 

4, Attached gingiva: that part of the gingiva that is firmly attached to the underlying 
tooth and bone and stippled on the surface. 

5. Interdental grooves: vertical grooves in the interdental area of the attached gingiva. 

6. Free gingiwa: that part of the gingiva that surrounds the tooth and is not directly 
attached to the tooth surface; the outer wall of the gingival sulcus. 

7. Free gingival groove: shallow line or depression on the surface of the gingiva between 
the free and attached gingiva. 

8. Interdental papilla: that part of the gingiva that fills the interproximal space 
between two adjacent teeth, consisting partly of attached and partly of free gingiva. 

9. Margin of the gingiva: the coronal border of the free gingiva. 

10. Marginal gingwa: that part of the free gingiva that is localized at the labial, 
bueeal, and lingual aspects of the teeth. 
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TREATMENT OF ACUTE AND SUBACUTE LOCALIZED 
OSTEOMYELITIS WITH CHEMOTHERAPY 


M. J. Or1INGER, D.D.S., New York, N. Y. 


NTIL the recent advent of chemotherapy, acute osteomyelitis of the max- 

illa or mandible was one of the most dreaded and severe diseases occurring 
as a postoperative complication known to oral surgery. Rarely was it possible 
to keep the infection localized and confined to its original area of involvement. 
The resultant destruction of bone was extensive. The period of treatment was 
protracted, ranging from many months to several years. Extensive and fre- 
quent surgical intervention was almost invariably required to establish and 
maintain drainage, and to eliminate sequestra. Very often this surgical inter- 
vention included disfiguring extraoral incisions. The over-all effects on the 
patient were both disheartening and debilitating. 

In the two cases reported in this paper, the success in maintaining localiza- 
tion, speed of recovery, minimum of surgical intervention required, absence of 
debilitating effects, and the rapidity of bone regeneration following treatment 
with chemotherapy present an encouraging contrast to the former course of 
this disease. 


Case Reports 


Case 1.—L. B., a 49-year-old white man. 

Preliminary Case History.—The patient had his upper right cuspid and 
first molar extracted on Aug. 7, 1947. Both had been abutment teeth, with gold 
crowns carrying the pontics. A moderate degree of periodontoclasia was noted 
around both teeth. The preoperative roentgenogram sent with the patient 
shows a thickening of the periodontal membrane, a moderate amount of alveolar 
resorption around the cuspid, and somewhat less resorption around the molar 
tooth (Fig. 1). The teeth had been extracted under infiltration anesthesia. 
The dentist reported that they had been simple extractions, with no undue 
trauma. On postoperative examination two days later, healing appeared to be 
progressing satisfactorily. On Aug. 19, 1947, the patient returned to the dentist 
complaining of fever and malaise, and for three days he had a constant taste 
of pus in his mouth, and there was a bulging mass extruding from the site 
of the molar socket. Radiographic examination disclosed an irregular area of 
marked alveolar radiolucence extending from the cuspid to the molar socket. 
The dentist irrigated the area, and implanted penicillin cones into the sockets 
(Fig. 2). The patient’s condition continued to deteriorate, however, and on 
Sept. 6, 1947, he was referred to me for diagnosis and treatment. 
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Clinical Examination—aA_ proliferative mess of hypertrophic tissue ex- 
truded from the molar socket. About 1 em. distal to this an oval area of 
ulceration approximately 4 by 6 mm. in dimension was visible. The surface of 
the euspid socket appeared red and ulcerated (Fig. 3). On slight pressure, 
an exudate of pus was expressed from these areas. No marked pain, but some 
tenderness was noted. His temperature was 100.6° F. The patient com- 
plained of general weakness, loss of appetite, and a slight nausea. 

Roentgenographic Examination.—There was marked radiolucence in the 
affected area, with considerable evidence of destruction of the alveolar bone be- 
tween the two sockets. A few spurs of bone projected into the radiolucent area 
from the underlying bone. This underlying bone was irregular in outline and 
density, and presented a somewhat moth-eaten appearance, especially in the pro- 
jecting spurs (Fig. 4). A full-skull plate taken posteroanteriorly showed no 
evidence of extension of the destructive process beyond the area described. 

Diagnosis.—Osteomyelitis of the maxilla, localized, subacute. 

Treatment.—The extruding hypertrophic tissue.was removed with electro- 
cautery. On exploration, it was found that the ulcerated area as well as the 
tooth sockets connected with a large underlying cavity in the alveolar bone. The 
remnants of the penicillin cones were removed. The cavity was first irrigated 
with normal saline solution at body temperature, followed by irrigation with 
tyrothricin, 2.5 per cent solution, and then a wet dressing of tyrothricin was 
introduced into the cavity for ten minutes. A gauze dressing prepared with 
B. I. P. paste (bismuth subnitrate, iodoform, and petrolatum) was then packed 
into the cavity and permitted to remain until the following day. This latter 
dressing being radiopaque, gave. an accurate roentgenographic picture of the 
extent of bone destruction (Fig. 5). It also helped to keep debris out of the in- 
volved area, and, being a physiologic irritant, could do no harm to the under- 
lying bone structure. Penicillin, Romansky formula, 300,000 units, was then 
administered intramuscularly. This same treatment was repeated on four suc- 
cessive days, until a total of 1,200,000 units of penicillin had been adminis- 
tered. On the third day of treatment, Sept. 8, 1947, the B. I. P. dressing had 
been forced out of the cavity, and two small bone sequestra were noted near 
the surface. These. were removed without need for anesthesia. Following 
these four daily treatments, the patient was seen on alternate days, the saline 
and tyrothricin irrigations and the B. I. P. dressings being continued until 
Sept. 18, 1947. After the removal of the sequestra, it was noted that the dress- 
ings were being expelled from the cavity within a few hours, despite the fact 
that progressively smaller dressings were being inserted. The suppuration 
had decreased notably on the second day,sof treatment, and following the re- 
moval of the sequestra, no further suppuration was noted. After Sept. 18, 
1947, the patient was seen semiweekly for two weeks, then once a week for two 
weeks, for irrigation with tyrothricin and periodic roentgenographic examination 


(Figs. 6 and 7). These gave evidence that the cavity had begun to fill in, and 


on the external surface of the gingival mucosa, only two small orifices about 2 
to 3 mm. in depth still persisted at the sites of the tooth sockets. These orifices 
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were scarified on two successive days (Fig. 8), and the patient was discharged 
from further active treatment. On Jan. 17, 1948, the patient returned. Clini- 
cally, there was normal healthy mucosa, completely healed, with no evidence of 
loss of anatomical contour (Fig. 9). Roentgenographic examination showed 
almost complete bone regeneration in the area (Fig. 10). 


Fig. 8. 


Fig. 9. 


Fig. 10. 
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Case 2.—G. W., a 62-year-old white man. 


Preliminary Case History.—The patient had the lower four anterior teeth 
(two central incisors and two lateral incisors) extracted on Nov. 12, 1947. 
The dentist had noted no pathology other than a moderately marked periodonto- 
clasia, and the extractions had been simple. Postoperative examination on the 
following day showed apparently normal healing. On the seventh day fol- 
lowing the extractions, the patient returned, with considerable edema in the 
area, intraorally, and a constant purulent exudate discharging from the area. 
On the ninth day, a large sequestrum of bone measuring 2 by 1 em. worked 
itself free and, protruding from the surface, was removed. Despite this and 
regular irrigation of the area, the suppuration continued unabated. On Nov. 
26, 1947, the patient was referred to me for diagnosis and treatment. 


Clinical Examination.—No evidence of extraoral swelling was present. 
Some tenderness was noted in the sublingual region on palpation. Intraorally, 
edema, redness, and loss of tissue tone were noted in the affected area. The 
labial and lingual aspects of the gingival mucosa were separated at the crest of 
the ridge, as though they had been cut. Considerable purulent exudate was 
expressed at the slightest. pressure (Fig. 11). His temperature was 99.4° F. 
The patient complained of loss of appetite, and despite the fact that he was 
constantly sucking and spitting out the pus, he said that he felt sick to his 
stomach. 


Roentgenographic Examination.—The lower cuspids were in position. There 
was marked radiolucence of the alveolar bone lying between these teeth. This 
radiolucence extended downward about 1.5 em. The alveolar bone at the base 
of the area was somewhat irregular in outline, and had a typical worm-eaten 
appearance (Figs. 12 and 13). 


Diagnosis.—Osteomyelitis of the mandible, localized, acute. 


Treatment.—Due to the separation between the labial and lingual aspects 
of the gingival mucosa, no incision was needed. The area was irrigated with 
normal saline solution at body temperature, followed by irrigation and wet 
dressings of tyrothricin inserted into the cavity for ten minutes. A B. I. P. 
dressing was then inserted into the cavity overnight (Fig. 14). The same treat- 
ment was repeated on the following day, and a diminution in the amount of sup- 
puration was noted. The patient then went on a four-day business trip, during 
which time treatment was discontinued. He returned for treatment on Dee.. 3, 
1947, at which time some improvement was noted, although an exudate of pus 
could still be expressed upon pressure. Treatment was resumed, with the addi- 
tion of intramuscular administration of 300,000 units of penicillin, Romansky 
formula. This treatment was repeated on the following day. On the third day, 
a large sequestrum, including a portion of labial cortical bone, was noted at 
the surface of the area and removed (Fig. 15). The same treatment was again 
repeated, and then a B. I. P. dressing inserted and a roentgenogram taken 
(Fig. 16) to determine the extent of the cavity. The treatment was continued 
on the fourth day, until a total of 1,200,000 units of penicillin had been ad- 
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ministered. After the sequestrum had been removed, it was noted that the 
B. I. P. dressings, although progressively reduced in size, were being expressed 
from the cavity within a few hours after insertion. Three days after the final 
chemotherapeutic treatment, the color and tissue tone of the gingival mucosa 
appeared comparatively normal, with no edema present. Even upon exerting 





Figs. 11-15. 


considerable pressure, pus could no longer be expressed from the area. Roent- 
genographically, the worm-eaten appearance of the underlying bone previously 
noted was no longer in evidence, and the area of radiolucence appeared to be 
reduced in size and intensity (Fig. 17). The margins of the separated mucosa 
were then freshened and searified, and on Dee. 11, 1947, the patient was dis- 
charged from further active treatment, with instructions to return for periodic 
roentgenographie examination. 








Fig. 19. 


Fig. 
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On Jan. 27, 1948, roentgenographie examination showed evidence of marked 
bone regeneration (Figs. 18 and 19). Clinically, the gingival mucosa appeared 
normal. There had been a loss of approximately 2 mm. of vertical dimension at 
the crest of the ridge (Fig. 20). The patient had had four anterior teeth added 
to his lingual bar denture, and he was wearing them in comfort. 


Fig. 16. : Fig. 17. Fig. 18. 


20. 





Summary 
In both these cases, routine postoperative measures were unavailing to halt 
or cure the infection. In Case 1, therapy attempted by inserting penicillin 
cones locally into the affected area proved completely ineffective. The pro- 
longed presence of these cones and the progressive deterioration after their 
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insertion would indicate that they may have aggravated the condition by act- 
ng as foreign bodies in the area. In Case 2, the local use of tyrothricin, with- 
out accompanying systemic therapy, produced improvement, but failed to effect 
a complete cure. In both cases, combined local and systemic chemotherapy 
was highly effective. Although the amount of surgical intervention required 
in both cases was minimal, it was essential. Despite the fact that suppuration 
was notably diminished shortly after treatment was instituted, it was not until 
the sequestra were removed that suppuration ceased entirely and a cure was 
effected. In both cases, the infections were successfully confined to the limits 
of the original areas of involvement, the fever and malaise were rapidly over- 
come, and very shortly after the active infection was checked, evidence of 
rapid bone regeneration was noted. 


Conclusions 


Chemotherapy with the antibiotics appears to be highly effective in the 
treatment of acute and subacute osteomyelitis of the maxilla and mandible. 
Adequate dosage must be used and maintained in the blood level for a sufficient 
period of time to achieve complete bacteriostasis. Combined systemic and 
local therapy most readily achieves this. Chemotherapy alone, however, cannot 
effect a cure. To effect a cure, the principles of sterilization, evacuation, and 
obliteration must still be observed. Chemotherapy provides the sterilization 
of the infection. Evacuation of the contents of the diseased area; both pus 
and sequestra, by means of surgery, must then be performed before oblitera- 
tion of the resultant cavity by bone and tissue regeneration can take place. 
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ETIOLOGY AND DIAGNOSIS OF ACTINOMYCOSIS 





HAMILTON B. G. Rospinson, D.D.S., M.S.,* anp JOHN ENNEvER, D.D.S.,** 
COLUMBUS, OHIO 


ENRICI credited Lebert as being the first to report actinomycosis as a dis- 

ease entity in man (1857).** In 1877, Bollinger* reported studies of the 
disease in cattle, but some of his material was from actinobacillosis which at 
that time had not been differentiated from actinomycosis, Harz’ naming the 
organism Actinomyces bovis. However, the characteristics of the organism 
were based upon its appearance in tissues. 

Israel’® in 1878 conducted the first study which disclosed the parasitic 
nature of the organism see» »y Harz, and in 1891 Wolff and Israel** succeeded 
in recovering the organism from an active lesion and isolating it in pure cul- 
ture. Their work indicated that A. bovis is an anaerobe. In the same year, 
Bostroem* attempted to culture A. bovis by means of an aerobic technique. Most 
of his efforts were fruitless, but a few of his cultures yielded an aerobic actin- 
omycete. According to his description, this organism would now be consid- 
ered in the genus streptomyces, in all probability a chance contaminant. This 
particular organism is a type common to soil and vegetation, and thus gave rise 
to the popular myth that the actinomyecotie pathogen occurs outside the body 
and is introduced by placing straw or similar material into the mouth of man 
and other animals. This false premise has been adhered to by the vast ma- 
jority of current texts even though A. bovis has never been isolated from soil 
or vegetation and, conversely, saprophytic actinomycetes have never been shown 
to produce actinomycosis in reliable studies. Saprophytic actinomycetes, how- 
ever, have been associated with certain tropical mycetomas. 


TABLE I. COMPARISON OF PARASITIC AND NONPARASITIC ACTINOMYCETES 











| PARASITIC ACTINOMYCETES | SAPROPHYTIC ACTINOMYCETES 
Habitat Mouth and throat of man and_ Soil, grain, and grasses 
cattle, obligate parasite a 
Morphology Gram-positive, nonacid fast Gram-positive, some acid-fast, 
branched mycelium; ten- branched mycelium; less 
dency to fragment tendency toward fragmentation 
Character of Bacteria-like colonies, Moldlike colonies, many 
growth no pigment pigmented 
Temperature Optimum at 37° C. Optimum at 20° C, 
requirements 
Pathogenicity Etiologieal agent of Occasionally cause of 
“  aetinomyeosis in man actinomycotic-like infection ; 
and cattle related to tropical 
mycetomas 





Adapted from Rosebury, T.: Bact. Rev. 8: 189, 1944. 


The saprophytic actinomycetes resemble the parasitic actinomycetes only 
in that each is usually composed of a gram-positive branching mycelium. 
Table I lists the significant points for consideration. 
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From the tabulation it can readily be seen that with reasonable care the para- 
sitie and saprophytic actinomycetes can be distinguished from each other. 


Classification 

Since the observation of Wolff and Israel, numerous studies have disclosed 
the relationship between the parasitic actinomycetes and actinomycosis. In- 
vestigators have also been concerned with the recovery of these forms from 
tonsillar erypts,**° ?' root canals,’ and oral serapings?? in the absence of 
pathologic manifestations of an actinomycotie nature. These later findings, 
despite apparently erroneous studies based on improper methods, tend to con- 
form Wright’s** prediction that the parasitie actinomycetes would prove to 
be a normal constituent of the oral biota. Unfortunately, however, it is diffi- 
cult if not impossible to evaluate critically the literature concerned with the 
parasitic actinomycetes because of three disturbing features: (1) perpetuation 
of the questionable results of Bostroem; (2) ambiguity of terminology (the 
following termis have all been used synonomously: streptothrix, cladothrix, 
oospora, nocardia, discomyces, and actinomyces) ; (3) the lack of an acceptable 
basis of classification. 

Bostroem’s contribution has already been discussed ; therefore, further am- 
plification is superfiuous. However, we might add that the Bostroem contam- 
inant is easily cultured and grows much more readily than the parasite. 
Consequently, many culture collections stock the contaminant mistakenly listed 
as A. bovis, and it has remained as a source of confusion. To distinguish be- 
tween the aerobic actinomycete and the organism associated with actinomy- 
cosis, many investigators have resorted to listing the latter as A. bovis (Wolff 
and Israel). While this conforms to the suggestion of the American Society of 
Bacteriologists, it is much more unwieldly than the term Actinomyces israeli 
which appears to be meeting with general acceptance.’* ** *° 

The ambiguity of terminology and lack of proper means of classification 
are inescapably interrelated. Largely as the result of the efforts of Waksman 
and Henrici,** this difficulty is being resolved into a more orderly state. Table 
II presents their revised classification for the order actinomyecetales which is 
gaining favor among bacteriologists. 


TABLE II. CLASSIFICATION OF ACTINOMYCETALES 








A. Mycelium rudimentary or absent, acid-fast 
Family mycobacteriaceae 
Genus mycobacterium 
B. True mycelium produced 
1. Vegetative mycelium fragments into bacillary or coccoid elements 
Family actinomycetaceae 
a. Anaerobic or microaerophilic, parasitic, nonacid-fast 
Genus actinomyces 
b. Aerobic, partially acid-fast, or nonacid-fast 
Genus nocardia 
2. Vegetative mycelium not fragmenting into bacillary or coccoid 
elements 
Family streptomycetaceae 
a. Multiplication by conidia in chains from aerial hyphae 
Genus streptomyces 
b. Multiplication by simple terminal spores on short sporo- 
phores 
Genus micromonospora 
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It is fully. appreciated that the genus actinomyces is a heterogenous 
grouping. To date, however, attempts to subdivide A. israeli have not been 
successful on the basis of oxygen tolerance,*® fermentation reactions and agglu- 
tinations,’® and colonial morphology.'® Two recent studies by Rosebury, Epps, 
and Clark*' and by Rosebury®’ have correlated previous studies and offer a 
relatively simple isolation procedure to indicate that more concrete advances 
of our knowledge of the parasitic actinomycetes are now feasible. 


Etiology 


2 


Despite repeated demonstrations of the doubtful pathogenicity® ** of the 
saprophytie actinomycetes and the inability of A. israeli to survive outside the 
human body, the exogenous theory of the etiology of actinomycosis is still being 
perpetuated by teaching and literature. The proponents of the exogenous 
theory have long insisted that Bostroem’s tenets were sound in the face of 
overwhelming evidence to the contrary. 

During the past three decades, the endogenous theory has gradually re- 
ceived more general acceptance among students of the subject although as yet 
it offers no concrete evidence for the mode of action involved in the alteration of 
a harmless parasite into a virulent pathogen. Two mechanisms worthy of 
discussion have been suggested to explain this alteration. Mathieson, Harrison, 
Hammond, and Henrici** give evidence suggesting that actinomyecosis results 
not from a single exposure to the parasite, but rather from repeated absorption 
which induces an allergic sensitization. Their animal experimentation tends to 
support this view. Axhausen’ has stated that infection by A. israeli is de- 
pendent upon previously existing or coexisting invasion by pyogenic organisms. 
The invaded tissue is altered to the extent that a previously accepted in- 
habitant of the oral cavity becomes a foreign pathogenic agent. Coinfection 
is not an entirely new approach to actinomyecosis. It was originally reported 
by Klinger’ in 1912 and later by Bayne-Jones.? . 

It would appear, therefore, that while it has been reasonably established 
on the basis of experimental evidence?” ** that the causative organism is a resi- 
dent of the normal oral flora, we are not able to explain satisfactorily its irregu- 
lar pathogenicity. 

During the twenty-year period ending in 1940, there were 839 cases of 
actinomyeoses reported in this country.’** The geographic distribution of these 
eases is such as to indicate that the generally accepted endemicity of the dis- 
ease is erroneous: actinomycosis is not confined to residents of rural areas nor 
is it more prevalent within such groups. More than 50 per cent of actinomy- 
eotie lesions recognized as such are of the cervicofacial type,"’ ample justifica- 
tion for a more thorough knowledge of the disease among those concerned with 
dental and oral health. 

In the dental literature, there are several case reports of actinomycosis 
associated with the extraction of teeth. Among others, we may cite Henry,” 
MecConnel,?* Brodsky,’ and Voss.** Nevertheless, the broader perspective and 
more critical appraisal of the situation are afforded by examining relatively 
large numbers of case reports from a single source rather than summarizing 
individual reports in which several variables are inescapably present. 
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Of the thirty-seven cases reported by McKenty,” eight were associated 
with tooth extraction. The time interval involved varied greatly. Sanford 
and Magath* in a review of 199 cases, ninety-six of which were from the Mayo 
Clinie, stated that preceding ‘‘tooth trouble’’ was associated in practically all 
eases. How we are to accept and interpret ‘‘tooth trouble’’ is a matter of con- 
jecture. In what is probably the best organized group study, Davis® found that 
out of forty-six cases, only seven were preceded by the extraction of ieeth 
within periods from a few days to a few weeks. There was one instance of an 
abscessed tooth, and eighteen cases did not present any evidence of macro- 
scopic breaks in the skin or mucous membrane before infection. Ziskin, Sho- 
ham, and Hanford*® in a discussion of twenty-six cases noted the significance 
of trauma in some form in cervicofacial actinomycosis. 

In a recent report of sixteen cases, Lamb, Lain, and Jones" stated, ‘‘The 
usual history is of chronic periodontitis surrounding a carious tooth or teeth... . 
There is alternate regression of the active process and recurrence with exacer- 
bations. During the period of regression the fungus probably migrates through 
the root canal or through the gingival pockets directly to the bone and soft 
tissue along with secondary ... contaminants. Each recurrence reduces the re- 
sistance of the tissues to the parasitic invader.’’ It is quite apparent that this 
opinion is in accord with that of Axhausen that the individual becomes sensi- 
tized to the actinomyeetes, and the resultant pathologic manifestation is based 
upon an allergie reaction. 

From these reports mentioned and others, it becomes quite obvious that the 
accumulation of data has been conducted in too haphazard a manner to afford a 
means of appraising any one of several factors that have been considered of im- 
portance in the development of actinomycosis. The very universality of dental 
extraction poses a problem in evaluation that is all but unsurmountable. How- 
ever, because of the ever-present possibility of infection by this route, the dental 
surgeon should attempt to remove as much of the debris from the oral cavity as 
possible before surgery. While preoperative prophylaxis is ideal, the use of 
hydrogen peroxide spray to facilitate mechanical removal of debris from the 
gingival sulei may be an adequate measure. 

Diagnosis 

Clinically, actinomycosis may occur in many different forms varying from 
incipient lesions that are not suspected until biopsy reveals the presence of 
A. israeli to extensive, disfiguring, proliferating lesions. The clinician must be 
alert to recognize the possibility of actinomycosis in the jaw, tongue, face, or 
gingiva. While the disease is not common, it remains as a possible invader 
of the oral regions. 

In general, primary invasion of the jaw probably is through ulcerated or 
abraded gingivae or oral mucosa or through exposed pulps. The first sign of 
the disease may be nodule formation on a mucous membrane surface. The 
lesion may become purulent and even discharge. In some instances the pus 
may show so-called ‘‘sulfur granules’’ which are small, yellow particles re- 
sembling flowers of sulfur and actually representing colonies of A. israeli. As 
the disease progresses, more nodules may appear and rupture, presenting 
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a clinical picture of multiple pyogenous fistulae and granulomatous nodules. 
When the disease involves the deeper structures of the mandible, a hard, board- 
like swelling of the submandibular area resembling other cellulites may develop. 
On the surface of the lower border of the mandible and on the neck, nodules may 
appear followed by multiple intereommunicating pyogenous fistulae. The lesions 
may vary from firm and indurated types to those that are soft and fluctuant, 
depending on the stage of tissue reaction. 





On the tongue, actinomycosis may first be noticed as a deep-seated, painless 
nodule which enlarges over a period of days or weeks. A yellowish area may 
appear on the surface, feel fluctuant, and finally rupture. The discharged pus 
sometimes exhibits ‘‘sulfur granules.’’ Usually more nodules appear and 
rupture. The lesions heal with granulation tissue, resulting in thickening of 
the tongue. 

Differential diagnosis must consider carcinoma, dentoperiosteal abscess, 
cellulitis, syphilis, tuberculosis, blastomycosis, histoplasmosis, and coccidiosis, 
among other possibilities. The differential diagnosis is not made on the clinical 
appearance but on the basis of bacteriologic and pathologic studies. 

Discussion of the diagnosis of actinomycosis usually is presented with many 
misleading ideas. Most of these are based on the outmoded concept that the 
causative organism can exist as a saprophyte. Because A. israeli has never 
been adequately identified outside its parasitic environment, requires oxygen 
tension lower than that of air, cannot form spores, and is unable to grow at 
low temperature, it cannot be identified by methods ordinarily employed. 
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In the presence of clinical signs of actinomycosis, bacteriologic and _his- 
tologie methods are used to complete the diagnosis. The absence of ‘‘sulfur 
evanules’’ from the pus should never be taken as positive evidence that actinomy- 
cosis does not exist. Conversely, small masses of bacteria, food debris, bone 
spicules, cell debris, or other foreign matter in pus may appear macroscopically 
similar to ‘‘sulfur granules’’ in the absence of actinomycosis. 





The pus may be examined directly through the microscope. A. israeli ap- 
pears as gram-positive branched filaments, usually with clubbed ends. The or- 
ganisms fragment rather easily and the appearance in a smear preparation may 


be misleading. 








856 HAMILTON B. G. ROBINSON AND JOHN ENNEVER 
Cultured methods are more reliable than examination of direct smears. 
Rosebury, Epps, and Clark*! have devised a useful and reliable method. Al- 
though the method requires an initial outlay for anaerobic equipment,* this is 
fully justified by results. Bactobrain-heart medium with 2 per cent agar is 
poured in plates. The pus or other questionable material is streaked directly 
on each of four plates, moistened with sterile broth, and the plates are incu- 
bated from four to six days anaerobically with 5 per cent carbon dioxide at 
37° C. Typical colonies are identified microscopically ; dark-field preparations 
are particularly significant. The only disadvantage of this method is its sensi- 
tivity, and for this reason the finding of A. israeli in saliva, gingival scrapings, 
or sputum cannot be considered necessarily diagnostic. In any instance, bac- 
teriologie findings must be evaluated on the basis of clinical evidence. 

The biopsy is of value in diagnosis of actinomycosis. The appearance of the 
colonies within tissue lesions is quite characteristic. The colonies of A. israeli 
appear as compact masses approximately 1 mm. or more in diameter (Fig. 1). 
They are frequently more or less circular in appearance, or may be irregular 
in shape from coalescing of two or more colonies (granules). Along trabeculae 
of bone, the circular appearance may be replaced by that of a dense mat or 
plaque along the trabecular surface (Fig. 2). Centrally, the colonies are dense 
and matlike, staining somewhat irregularly with hematoxylin. Under high 
magnification, these areas appear as dense masses of fibrils. Along the periph- 
eries of circular masses and along the borders of trabecular plaques farthest 
from the bone, the individual ends of filaments and clubs may be seen project- 
ing. These acidophilic clubs and ends of filaments give the ray appearance to 
the granular colonies. Surrounding each granule (colony) are dense accumu- 
lations of polymorphonuclear leucocytes, which thin out into the surrounding 
tissue. Since A. israeli may form colonies without clubs and since similar 
granules may be found in other diseases (especially actinobacillosis), the find- 
ing of characteristic granules in the tissue is not evidence per se of actin- 
omycosis, but is of relatively high diagnostic value. 


Summary and Conclusions 


Studies of actinomycosis have been misleading, chiefly because of misunder- 
standings concerning the etiological agent. A. israeli, the causative organism, 
is an anaerobic or microaerophilic organism which does not exist free in nature 
but which has been confused with the aerobic forms of actinomycetes occurring 
on grasses and grains. A. israeli_is a normal inhabitant of the oral cavity, and 
over 50 per cent of actinomycosis involves the cervicofacial region. The lesions 
of actinomyecosis vary in their clinical appearance, and ‘‘sulfur granules’’ are 
of questionable diagnostic importance. Bacteriologic and pathologic methods 
have been described for positive diagnosis of actinomycosis. 

This paper is not intended as a comprehensive review of the literature. 
There is no dearth of such contributions. However, we have attempted to 
present in sharper focus the material which has come to be regarded as signifi- 


*Baltimore Biological Laboratories, Baltimore, Md. 
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cant and which is in dire need of emphasis. We have not attempted to offer a 
new approach to the study of actinomyecosis. Instead, our efforts have been 
confined to emphasizing readily available means of studying the pathologic 
and diagnostic picture rather than those more frequently employed, in the hope 
that the empirical approach to actinomyeosis can be eliminated. 


1, 


References 


Axhausen, G.: Die allegemeine Chirurgie in der Zahn-Mund-in Kiefer heilkunde, Munich, 
1943, J. F. Lehmans Verlag, p. 313. 


. Bayne-Jones, S.: Club Formation by A. Hominis in Glucose Broth, With Note on B. 


Actinomycetium-comitans, J. Bact. 10: 569, 1925. 


3. Bollinger, O.: Ueber eine neue Pilzkrankheit beim Rinde, Centralbl. f. d. med. Wis- 


ro 


20. 


senensche. 15: 481, 1877. 


. Bostroem, E.: Untersuchungen iiber die aktinomykose des menschen, Beitr. z. path. 


anat. u. z. allg. Path. 9: 1, 1891. 


. Brodsky, R. H., and Klatell, J. S.: Actinomycosis: Report of Case, J. Am. Dent. A. 


31: 515, 1944. 


j. Colebrook, L.: A Report of 25 Cases of Actinomycosis, With Especial Reference to 


Vaccine Therapy, Lancet 1: 893, 1921. 


. Crowley, M. C.: The Isolation of an Actinomycete-like Organism From Root Canals, 


J. D. Res. 20: 189, 1941. 


. Davis, D. J.:_ The Actinomyces-like Granules in Tonsils, J. Infect. Dis. 14: 144, 1914. 
9. Davis, M. I. J.: Analysis of Forty-six Cases of Actinomycosis With Special Reference 


to Its Etiology, Am. J. Surg. 52: 447, 1941. 


. Emmons, C. W.: The Isolation of Actinomyces Bovis From Tonsillar Granules, Pub. 


Health Rep. 53: 1967, 1938. 


. Goldsworthy, N. E.: Actinomycosis, With Special Reference to Cervicofacial Type, 


D. J. Australia 19: 225, 1947. 


2. Grooten, O.: Caractéres généraux et pouvoir pathogéne expérimental de 1’ Actinomyces 


israéli, Ann. Inst. Pasteur 53: 311-323, 1934. 


3. Harz: In Bollinger, O., op. cit. 
. Henry, T. C.: A Case of Actinomycosis Following Dental Extraction, Brit. D. J. 69: 169, 


1940. 


5. Holm, P.: Comparative Studies on Some Pathogenic Anaerobic Actinomyces, Acta. path. 


et microbiol. Seandinav. supp. 3: 151, 1930. 


}. Israel, J.: Neue Bevbachtungen auf dem gabiete der mykosen des menschen, Virchows 


Arch, f. path. anat. 74: 15, 1878. 


. Klinger, R.: Untersuchungen uber menschliche Aktinomykose, Zentralbl. f. Bakt. 62: 


191, 1912. 


. Lamb, J. H., Lain, E. 8., and Jones, P. E.: Actinomycosis of the Face and Neck, 


J. A. M. A. 134: 351, 1947. 


. Lentze, F. A.: Zur Bakteriologie und Vakzinetherapie der Aktinomykose, Zentralbl. 


f. Bakt. (Abt. 1) 141: 21-36, 1938. 

Lord, F. T.: A Contribution to the Etiology of Actinomycosis. The Experimental Pro- 
duction of Actinomycosis in Guinea Pigs Inoculated With the Contents of Carious 
Teeth, Boston M. & S. J. 163: 82, 1910. 


. Lord, F. T.: The Etiology of Actinomyecosis, The presence of Actinomycetes in the 


Contents of Carious Teeth and the Tonsillar Crypts of Patients Without Actinomy- 
cosis, J. A. M. A. 55: 1261, 1910. 


. Lord, F. T., and Trevett, L. D.: The Pathogenesis of Actinomycosis. Recovery of 


Actinomyces-like Organisms From the Normal Mouth, J. Infect. Dis. 58: 115, 1936. 


. Mathieson, D. R., Harrison, R., Hammond, C., and Henrici, A. J.: Allergic Reactions of 


Actinomycetes, Am. J. Hyg. 21: 405, 1935. 


- McConnell, O. H.: Actinomycosis: Report of Cases, J. Oral Surg. 2: 173, 1944. 
. McKenty, F. E.: Study of Cases of Actinomycosis, Am. J. M. Se, 145: 835, 1913. 
26. Naeslund, C.: Studies of Actinomyces From the Oral Cavity, Acta. path. et microbiol. 


Scandinav. 2: 110, 1925. 


. Naeslund, C.: Experimentelle Studien iiber die atiologie und Pathogenese der Aktinomy- 


kose, Acta. path. et microbiol. Scandinav. supp. 6, pp. 1-156, 1931. 


. Negroni, P., and Bonfiglioli, H.: Morphology and Biology of Actinomyces Israeli, J. 


Trop. Med. 40: 226, 240, 1937. 


. Puntoni, V.: La clasificazune degli attinomiceti, Third Int. Congress of Microbiology, 


195, 1939. 





858 


30. 








HAMILTON B. G. ROBINSON AND JOHN ENNEVER 


Rosebury, T.: Parasitic Actinomycetes and Other Filamentous Microorganisms of the 
Mouth; Review of Their Characteristics and Relationships of Bacteriology of 
Actinomycosis and of Salivary Calculus in Man, Bact. Rev. 8: 189, 1944. 


. Rosebury, T., Epps, L. J., and Clark, A. R.: A Study of the Isolation, Cultivation and 


Pathogenicity of A. Israeli Recovered From the Human Mouth and From Actinomy- 
cosis in Man, J. Infect. Dis. 74: 131, 1944. 


32. Sanford, A. H., and Magath, T. B.: Etiology and Laboratory Diagnosis of Actinomy- 


cosis, Minnesota Med. 5: 71, 1922. 


. Skinner, C. E., Emmons, C. W., and Tsuchiya, H. M.: Henrici’s Molds, Yeasts and 


Actinomycetes, New York, 1947, John Wiley & Sons, Inc., p. 371. 


. Sullivan, H. R., and Goldsworthy, N. E.: A Comparative Study of Anaerobic Strains 


of Actinomyces From Clinically Normal Mouths and From <Actinomycotic Lesions, 
J. Path. & Bact. 51: 253, 1940. 


. Waksman, 8. A., and Henrici, A. T.: The Nomenclature and Classification of the Actino- 


mycetes, J. Bact. 46: 337, 1943. 


j3. Voss, H. G. W.: Actinomycosis, J. Am. Dent. A. 26: 260, 1939. 
. Wolff, M., and Israel, J.: Ueber reincultur des actinomyces und seine Uebertragbarkeit 


auf thiere, Virchows Arch. f. path. Anat. 126: 11, 1891. 


. Wright, J. H.: The Biology of the Microorganisms of Actinomycosis, J. Med. Res. 


13: 349, 1905. 


. Ziskin, D. E., Shoham, J., and Hanford, J. M.: Actinomycosis. A Report of Twenty- 


six Cases, Am. J. Orthodontics and Oral Surg. 29: 193, 1945. 














THE RELATIONSHIP OF THE MAXILLARY ANTRUM TO ORAL 
SURGICAL PROBLEMS OF DENTAL ORIGIN 


JosePH L, GotpMAN, M.D., New York, N. Y. 


Ce )NDITIONS of the upper alveolar process which involve the maxillary an- 
trum should engage the interest of both the oral surgeon and the rhinologist. 
As a rule, the original disease is an ora] surgical problem, but the occasional 
complications or extensions of the process invade the field of rhinology. When 
these conditions arise, intranasal examination and procedures, such as lavage of 
the maxillary antrum, are essential for correct diagnosis and evaluation of the 
problem, and intranasal surgery may be necessary to institute the proper therapy. 

When a communication between the mouth and maxillary antrum exists for 
any period of time, infection usually develops within the maxillary antrum. 
Such a sinusitis as a rule presents distinctive characteristics in that the suppura- 
tion is commonly profuse and may be foul. The mucous membrane invariably 
develops polypoid changes and varying degrees of necrosis. In short, a maxil- 
lary sinusitis of a particular type is a dominating feature of the clinical picture, 
and thus it seems reasonable that the diagnostic approach and therapy should 
utilize rhinologie techniques. The displacement of the membranous maxillary 
antrum by dentigerous eysts presents possibly a more controversial point of view 
as to the method of diagnosis and treatment. But, in any event, once the status 
of the maxillary antrum is altered, the problem concerns the rhinologist as well 
as the oral surgeon. 

The question has been raised often whether these problems belong in the do- 
main of the oral surgeon or the rhinologist. It is a very pertinent issue if the 
best interests of patients are to be considered. It is obvious that diagnostic 
methods and surgical procedures should be earried out by those who have been 
specially trained in these respects. Occasionally one finds an oral surgeon 
who has aequired the training, skill, and experience to cope with these problems. 
But, in general, it seems reasonable to assume that the well-trained rhinologist 
is better equipped to deal directly with the complications which may arise in 
this field. 

These remarks have been made to indicate that the rhinologist not only has 
a rightful place in the eare of such patients who are under consideration, but 
also can contribute a good deal to the establishment of an accurate diagnosis and 
administration of proper therapy. In other words, I wish to foster the plea for 
closer cooperation between the oral surgeon and the rhinologist, but it must be 
realized that such cooperation can only be consummated when the oral surgeon 
permits the rhinologist to contribute his knowledge and skill. Many of these 
problems require the combined efforts of both oral surgeon and rhinologist for 
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the complete solution. I would like to present the roles that the rhinologist can 
play in trauma, infections, and cysts involving the alveolar process and maxil- 
lary antrum from the point of view of a rhinologist. 

The most common oral surgical condition, involving the alveolar process and 
maxillary antrum, is a fistula created as the result of an extraction. The close 
proximity of roots of the molar teeth and the second premolar to the floor of the 
antrum makes this complication on occasions inevitable. Inasmuch as teeth 
which require extraction are usually infected at the roots, once communication 
is made with the maxillary antrum, this sinus must be considered as potentially 
infected or open to infection as long as the fistula exists. In view of the trouble- 
some complications which can develop, it seems desirable to administer penicillin 
as soon as a fistula is created. Since most small fistulas close promptly, the ad- 
ministration of such antibiotic therapy should be continued until the fistula 
closes. When the fistula is large, I believe that an immediate plastic closure 
should be performed. With the aid of antibiotic therapy, the plastic repair is 
very likely to result in healing without any further surgical intervention. 

There are instances when infection does occur in the antrum after extrac- 
tion, and it is soon apparent that the fistula will not close quickly. It is the 
antral infection which usually delays or prevents the closure of the fistula. If 
one waits to recognize the antral infection until pus streams from the fistulous 
opening, then one has waited until the infection has become well established in 
the antrum. Earlier recognition of the infection is possible by observing altera- 
tions in the appearance of the turbinates and nasal mucous membrane and by 
transillumination and x-ray examination of the sinus. One should resort to 
diagnostic lavage of the sinus to determine the actual presence of infection as 
well as the exact nature of the causative microorganisms. In passing, I would 
like to stress that irrigation of a maxillary antrum through the natural or 
accessory orifices in skilled hands is a simple procedure. 

It is my opinion that the physiologic approach and method of choice to 
eradicate an infection of the maxillary antrum and to help the closure of a 
fistula is the irrigation of the sinus by way of the intranasal route. It appears 
logical to expect that irrigation through the fistula would tend to keep the fistula 
open and prevent the natural process of healing. The intranasal method of irri- 
gating the maxillary antrum through the natural orifice or inframeatal naso- 
antral wall is the usual and accepted method employed for treating infections 
of the antrum, and I think that antral infections of dental origin should be 
treated similarly. The chance of introducing contamination is much greater 
when irrigation through the mouth is undertaken. I have seen instances in 
which the alveolar antral fistula closed sufficiently to prevent return flow through 
the fistula when irrigations were carried out through the natural orifice, but it 
was necessary to continue irrigations for a while until the infection disappeared. 
When using the plan of treatment which has just been outlined, the process of 
closing the fistula can be assisted by local procedures. 

Alveolar antral fistulas of long standing present different issues for con- 
sideration. In these cases, polypoid change of the mucous membrane and deep- 
seated infection make for greater difficulties in treatment. Nevertheless, ade- 
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quate control of the antral infection and mucous membrane disease is essential 
in order to accomplish satisfactory closure of the fistulas. It should be men- 
tioned that large fistulas in this region can result from traumatic and gunshot 
injuries, as was seen in the last war. I had the opportunity of treating a large 
number of alveolar antral fistulas while in military service. At both hospitals 
with which I was connected, I was impressed by the accomplishments resulting 
from the aetive and cooperative participation of both the rhinologist and the 
oral surgeon in these problems. In fact, in the larger problems, the team also 
included a maxillofacial surgeon. This type of teamwork is just as necessary 
in civilian practice as it was in military practice in order to realize equivalent 
end results. 

It may be of interest to mention that the incidence of alveolar antral fistulas 
in military life was much higher than it is in a community such as this. Aside 
from the fact that a large number of extractions were performed in the Army, 
[ believe that the main factor responsible for the higher incidence of fistulas was 
that many of the apical infections were so severe and extensive that disease of 
the contiguous bone made exposure of the maxillary antrum unavoidable. Also 
of interest is the fact that the point of entry of the penetrating missile which 
caused destruction of parts of the anterior wall of the maxillary sinus and 
alveolar ridge was not infrequently distant from this region, as, for example, in 
the neck below and behind the mastoid bone. 

The alveolar antral fistula is a troublesome condition especially in the pres- 
ence of resistant infection, which is usually the case. Not only does the sinus 
discharge disagreeable purulent secretion into the mouth, and food enter the 
fistula, but there are disturbing concomitant nasal symptoms because of the 
presence of infection. In every one of more than thirty cases of alveolar antral 
fistula that I saw in service, there was disease of the maxillary sinus varying in 
degree from foul empyema with severe necrdsis of the membrane to polypoid 
tissue filling the fistula. This type of antral infection seems to have a particu- 
lar proclivity to develop polypoid disease of the mucous membrane. 

Many of the patients who came under my care in the Army had previous 
attempts at closure, several as many as six to eight attempts. It is my opinion 
from observation and experience with these patients that the failure to close 
the fistula must be attributed to one singular omission, namely, the failure to 
treat adequately the associated antral infection. The success of any operation 
to close the alveolar antral fistula entails not only the formation of satisfactory 
flaps but also the elimination of antral disease and provision of adequate drain- 
age through an intranasal antrotomy through the nasoantral wall of the inferior 
meatus. 

In most of the cases mentioned, the disease within the antrum was removed 
through the fistulous opening and the antrotomy made at the same time that the 
plastie closure was performed. If it was ascertained from the symptoms, diag- 
nostie lavage, and x-ray findings that a very severe infection in the sinus existed, 
then an antrotomy was first performed before the plastic closure was attempted. 
In those instances when it was necessary to make a delayed palatal flap, an 
antrotomy was made at the same sitting. At the second operation, after a time 
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interval of about three weeks, the disease in the sinus was treated before the flap 
was placed to close the fistula. 

Closure of all the alveolar antral fistulas treated by me or my associates 
while in military service was effected successfully by following this plan of sur- 
gical treatment. In three instances secondary operation had to be performed. 
In one instance I believe that the vitality of the flaps was impaired by mattress 
sutures. In the other two instances, the blood supply of the flaps was inadequate 
and a palatal flap had to be used. As a result of repeated operations, the alveo- 
lar tissue becomes too fibrotic and searred to be of any further value in plastic 
procedures. 

In general, simple palatal and buceal plastic flaps are suitable to close small- 
to moderate-sized fistulas when the alveolar tissue to be employed is viable. The 
principles to be followed in forming the flaps are the same as in all plastic pro- 
cedures of this sort, namely, making flaps which can be approximated without 
tension and which can be assured of having adequate blood supply. Consider- 
able additional relaxation of the buccal flap can be obtained by making a hori- 
zontal incision through the periosteum into the soft tissues of the cheek about 
one inch above the buccoalveolar suleus. When the fistula is large or the 
viability of the alveolar tissue is impaired by cicatrix to the extent that healing 
eannot be accomplished, swinging a palatal flap is the method of choice to close 
the fistula. 

Smoothing the bony edges of the alveolar process, approximating the flaps 
with interrupted deep No. 000 chromie catgut and superficial silk sutures, im- 
mobilizing the cheek with an elastic bandage, and the administration of a fluid 
and soft diet for a week all are helpful measures to achieve success in closing the 
alveolar antral fistula. The maxillary antrum should not be irrigated through 
the antrotomy opening for ten days after closure of the fistula, — eareful 
aspiration can be applied very early. 

The dentigerous cyst is another condition of the alveolar process which not 
infrequently may require the considerations of the oral surgeon and the rhinolo- 
gist either for diagnosis or treatment or both. These cysts, either radicular or 
follicular, may involve the bony space of the maxillary antrum and displace the 
membranous wall of the sinus. In order to understand the exact nature of such 
a condition and to manage such a case intelligently, it is first necessary to estab- 
lish an accurate diagnosis. Often this can be accomplished only with the cooper- 
ation of the rhinologist. This point of view applies particularly to the large 
eysts which are infected and communicate with the mouth. 

The object of the rhinologic investigation is to demonstrate that the cyst 
and membranous antral cavities are separate. The irrigation of the cyst cavity 
through the mouth usually yields a return of purulent secretion. However, 
lavage of the antral space through the middle meatus produces a clear return 
of fluid. Also, filling the two cavities on different occasions with a contrast 
medium such as Lipiodol, through the fistulous opening and through the middle 
meatal natural orifice or accessory ostium, will often prove to be a very helpful 
in showing that the alveolar cavity or cyst is separate from the membranous 
antral cavity. 
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The matter of operative management of the large dentigerous cysts raises 
certain controversial opinions. I am aware that many oral surgeons favor the 
Partsch operation for the elimination of these cysts. By removing the anterior 
cyst wall and overlying bone in this operation, it is believed that the growth 
pressures from within the cyst are released. In this type of operation, one relies 
on insufflation of the membranous antral space produced by respiratory pres- 
sures to shrink and ultimately obliterate the cystic space. The disadvantages 
which this approach presents when treating large infected cysts are the length 
of time required for the obliteration of the cyst cavity with its accompanying 
discomforts, the persistence of discharge into the mouth, and the difficulty of 
removing the entire diseased membrane of the cyst cavity. For, to attempt to 
remove the membrane which forms the wall between the cyst cavity and mem- 
branous antral cavity may result in a communication with the antral space. 
Onee this oceurs, the Partsch operation becomes inadequate because there is a 
likelihood that the antral space will become infected and a permanent fistula will 
be formed. 

It is my opinion that the Caldwell-Lue type of operation which affords the 
opportunity of making the cyst cavity continuous with the antral space and of 
providing drainage through an intranasal inframeata]l antrotomy opening de- 
serves favorable consideration when dealing with large infected cysts. This 
operation is favored not only by rhinologists but also by some oral surgeons in- 
cluding Kazanjian. The oral incision is closed at the operation and the infected 
eyst can be irrigated through the inframeatal opening at the intervals indicated. 
In this procedure the diseased cyst membrane can be removed, and it is reason- 
able to expect that the antral mucous membrane will ultimately again line the 
entire bony antral space. It is true that the patient acquires, as a rule, a perma- 
nent inframeatal opening into the maxillary antrum, but this is not a serious 
disadvantage considering the original condition and the rapid and assured ac- 
complishment that ean be achieved by this type of operation. 

To illustrate the diagnostic approach and the surgical management by the 
Caldwell-Lue operation, I would like to present the report of a patient with a 
follicular cyst that displaced the membranous maxillary antrum. I treated this 
patient while I was in military service. 

The patient, a 26-year-old white enlisted man, was hospitalized because of 
the presence of a foul, purulent discharge which emanated through a fistula in 
the posterior portion of the left upper alveolar process. This discharge had 
existed for nine years and appeared following the extraction of a number of 
teeth. During these years, the patient had many irrigations through the fistula, 
and invariably a large amount of pus was obtained. The patient had been 
informed that the maxillary antrum was infected and was being irrigated. 

Examination revealed the following pertinent findings: The mucous mem- 
brane of the left side of the nasal cavity was swollen and pale. In the roentgen- 
ogram a density in the region of the left maxillary antrum could be visualized. 
In addition, a foreign body resembling a tooth was present within the confines 
of the bony antral space. Intraorally, a small fistula was located in the region 
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Fig. 1.—Roentgenogram, onterepemtarter view, showing probe in cyst cavity in close rela- 
tion to molar tooth embedded in medial wall 

Fig. 2.—Roentgenogram, lateral view, showing probe in cyst cavity in close relation to 
molar tooth embedded in medial wall. 
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Fig. 3. 
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Fig. 4. 
Fig. 3.—Roentgenogram, anteroposterior view, showing the membranous antral space filled 
with Lipiodol and separate from follicular cyst cavity. 


Fig. 4.—Roentgenogram, lateral view, showing the membranous antral space filled with 
Lipiodol and separate from follicular cyst cavity. 
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of the upper left alveolar process anterior to the maxillary tuberosity. Foul 
yellow pus appeared from the fistula, and a probe could be passed beyond the 
fistula for a distance of 4 to 5 em. The maxillary antrum was irrigated through 
the natural ostium, and the return fluid obtained was clear. 





Fig. 5.—Membrane from cyst. showing the surface lined with stratified squamous epithelium 
and evidence of acute and chronic inflammatory reaction in the subepithelial stroma. 
Further roentgenographic studies showed that the foreign body was unques- 

tionably a molar tooth and that a probe inserted through the fistula approached 
the region of the tooth (Figs. 1 and 2). Todized oil was then injected through the 
natural ostium for better visualization of the true antral outlines. The distribu- 
tion of the oil was found limited to a zone medial, superior, and posterior to the 
area which contained the tooth and probe (Figs. 3 and 4). From these findings 
it could be deduced that one was dealing with a follicular cyst which had dis- 
placed the membranous antrum, both being contained within the bony antral 
space. 
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The operation performed was the Caldwell-Lue antral approach under local 
anesthesia. The anterior bony wall of the antrum, which in this instance was 
ihe anterior wall of the eyst, was found to be soft and diseased. The underlying 
space was filled with creamy, yellow, foul pus. High in the midportion of the 
medial wall of this cystic space was situated the crown of the molar tooth, whose 
roots were embedded fairly securely in the substance of the medial wall. The 
tooth was easily extracted. 

Beyond the medial wall was located the true membranous antral space. 
This space was separated from the eystie space by membrane and parchment- 
thin bone which were removed to make one cavity of the true antral and cystic 
spaces. The diseased cystic membrane was removed. Then an inframeatal intra- 
nasal antrotomy was created for drainage, and the buceal incision was sutured. 

The postoperative course was uneventful. Within one week, the maxillary 
antrum was free from infection and the fistula had closed. The patient was ob- 
served for eight months following the operation, and during that time there was 
no recurrence of discharge or discomfort. 

Microscopie study of the membrane removed from the cyst showed that the 
surface was lined with stratified squamous epithelium. The subepithelial stroma 
revealed evidence of acute and chronic inflammatory reactions with small areas 
of hemorrhage and necrosis (Fig. 5). The diagnosis of an infected dentigerous 
follicular eyst was confirmed. 

Summary 


In summation, the rhinologist can contribute intranasal diagnostic methods 
and therapeutic approaches to oral surgical problems involving both the alveolar 
process and the maxillary antrum. 

Infections of the maxillary antrum following fistulous communication with 
the mouth after dental extraction should be treated by lavage of the maxillary 
antrum through the natural or accessory ostium in. the middle meatus. This 
method of irrigation favors closure of the fistulous opening. 

Closure of an alveolar antral fistula of long duration, associated with an 
infected maxillary antrum, can best be accomplished by first removing all the 
diseased membrane in the maxillary antrum and establishing drainage through 
an inframeatal antrotomy opening. These procedures are usually essential to 
insure the success of any plastic procedure to close a fistula. 

Intranasal diagnostic methods are helpful in determining whether an in- 
fection within the bony antral space and communicating with the mouth origi- 
nates in an odontogenic eyst or the membranous antral space. The advantages 
and disadvantages of the Partsch operation and Caldwell-Lue approach with an 
intranasal antrotomy for large infected dentigerous cysts involving the bony 
antral space and displacing the membranous antral space are discussed. 
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FURTHER STUDIES ON THE EFFECT OF THE CORRECTION OF 
MECHANICAL FACTORS ON ANGULAR CHEILOSIS IN 
MALNOURISHED EDENTULOUS PATIENTS* 


Arvin W. Mann, D.D.S., SAMUEL Dreizen, D.D.S., AND Tom D. Spres, M.D., 
BirMINGHAM, ALA. 


N 1938, Sebrell and Butler’ described a clinical syndrome which they had 

produced experimentally in eleven out of eighteen women maintained on 
a controlled riboflavin-deficient diet. Prominent among the symptoms was a 
cheilosis which involved the lips at the angles of the mouth. The lesion began 
as a pallor which was followed by maceration and superficial transverse fissuring. 
The fissures began at the center of the angles of the mouth and extended down- 
ward for a short distance. They had red bases, little tendeney to bleed, and 
eventually became covered with a honey-colored crust. The cheilosis responded 
to the administration of small doses of erystalline riboflavin. Shortly there- 
after, Oden, Oden, and Sebrell,? Sydenstricker, Geeslin, Templeton, and Weaver,’ 
and Spies, Bean, Vilter, and Huff,‘ working independently, reported that they 
had cured naturally occurring cheilosis in malnourished patients with synthetic 
riboflavin. Cheilosis was thus brought into prominence as a lesion indicative 
of a nutritional deficiency state. Subsequent findings demonstrated that the 
nutritional basis of cheilosis may be nonspecific. Naturally occurring cheilotic 
lesions resistant to riboflavin therapy were claimed in some instances to have 
been alleviated following the administration of iron,® caleium pantothenate,® 
or nicotinic acid and ascorbic acid.’ 

A second factor in the etiology of cheilosis is the loss of vertical dimension 
in the lower third of the face. In these instances, cheilosis is usually confined to 
elderly patients who are edentulous or whose teeth have been greatly abraded, 
and in whom there has been a marked sagging of the facial tissues. Prinz and 
Greenbaum believe that this type of cheilosis, chronic in nature and not always 
completely responsive to vitamin therapy, is caused by the irritant action pro- 
duced by the constant drooling of saliva from relaxed mouths while the affected 
individuals are asleep. Ellenberg and Pollack® made an extensive study of 
closed bite cheilosis in a group of thirty-four patients, none of whom had any 
signs of avitaminosis, and concluded that the breakdown of the tissues at the 
angles of the mouth resulted from an accumulation of saliva in the creases of 
the skin at the commissures of the lips. The pooled saliva provided a good 
medium for fungus growth. Swenson’? reported a case in which opening of the 
bite by means of a new set of complete dentures brought about a rapid improve- 
ment in the fissuring at the angles of the mouth. No mention is made of the 

From the Department of Nutrition and Metabolism, Northwestern University. 

These studies were supported by grants from Abbott Laboratories, American Dry Milk 
{nstitute, Inc., and Swift and Company. 


We are indebted to Miss Jean Grant for making the dietary assessments. 
*Northwestern University studies in nutrition at the Hillman Hospital, Birmingham, Ala. 


868 




















ANGULAR CHEILOSIS IN MALNOURISHED EDENTULOUS PATIENTS 869 


nutritional status of this patient. As a result of these findings, the terms 
‘‘pseudoariboflavinosis’’ and ‘‘pseudocheilosis’’ have been proposed to differ- 
entiate between closed bite cheilosis and that produced by a nutritional defici- 
ency.® 74 

Long before cheilosis became associated with dietary deficiencies and a 
loss of vertical dimension, Lemaistre’* described a clinically identical lesion, 
common among children in certain sections of France, which he termed ‘‘la 
perléche.’’ Goadby* later associated this condition with a secondary anemia 
which responded to the administration of iron. Lemaistre attributed la perléche 
to bacterial infection, the causative organism being the Streptococcus plicatilis. 
Later investigators implicated other species of streptococci, some staphylococci, 
and the monilia and eryptococcus groups of the fungi imperfecti.** * In 1940, 
Riddle, Spies, and Hudson’* showed that the organisms recovered from cheilotic 
lesions in riboflavin-deficient patients were in all probability secondary invaders 
rather than the precipitating agents. Pure or nearly pure cultures of the 
hemolytic Staphylococcus aureus were recovered from the angular lesions in 
riboflavin deficiency in 80 per cent of the eases investigated, while the Strepto- 
coccus haemolyticus was the predominating organism in the remaining 20 per 
cent. The organisms were not demonstrable following the administration of 
riboflavin and the healing of the lesions. 

We believe that the mechanical and dietary factors concerned with the 
development of cheilosis may be present and operative in the same patient at 
the same time. Preliminary studies conducted in this clinic’’ on twelve mal- 
nourished patients, eleven of whom were edentulous and one of whom had a 
badly abraded natural dentition, showed that the cheilotic lesions improved 
when the proper vertical dimension was restored either by relining the old 
dentures or by opening the bite with acrylic splints cemented temporarily over 
the natural teeth. In no instance, however, was the cheilosis completely 
alleviated until specifie vitamin therapy was instituted. The lesions reappearea 
in all eases when the denture linings or splints were removed. Subsequently, 
Mann, Mann, and Spies'® investigated 160 malnourished edentulous patients 
in the Nutrition Clinie of the Hillman Hospital, Birmingham, Alabama, and 
found clinical evidence of angular cheilosis in 120 of this number. Only 20 
of the 160 patients were wearing dentures which restored the proper vertical 
dimension. In this paper, evidence is presented to show that dentures which 
corrected the vertical dimension of the face and restored the canine eminences* 
caused a healing of the cheilotie lesions and prevented their recurrence in three 
selected refractory malnourished edentulous patients without supplementary 
vitamin or mineral therapy. This was accomplished by correcting the mechanical 
factor, eliminating the local irritation, and restoring the masticatory function 
which resolved the anorexia associated with a sore mouth. The patients were 
then able to eat an unrestricted diet with the result that the nutritional ade- 
quacy of their food intake was increased. 


*Dr. Theodore A. Bodine has emphasized the importance of the proper placement of the 
upper cuspids and incisors in the artificial denture so as to restore the canine eminences, an 
important factor in preventing a collapse of the tissues at the angles of the mouth. 
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Materials and Methods 


Three patients, each of whom had been under observation at the Nutrition 
Clinie for several years during which time cheilosis had frequently recurred, 
were selected for this study. They had been edentulous for a period ranging 
from fifteen to twenty-five years. Each was wearing dentures which failed to 
restore the proper vertical dimension. 

The existing vertical dimension was measured arbitrarily by the method 
previously described in detail by Mann, Mann, and Spies.** In brief, it con- 
sisted of luting blocks of soft green compound to the occlusal surfaces of the 
lower denture molar teeth. The blocks were softened, the dentures placed in 
the mouth, and the patient instructed to emphasize the ess sound by repeating 
appropriate words (Mississippi, six-sixty-six, ete.). This procedure was con- 
tinued until a uniformly clear and distinet ess sound was produced. The blocks 
were corrected as needed during this process. The degree of closure was ob- 
tained by measuring with a Boley gauge the distance between the impressions 
left in the compound by the central fossa of the upper first molar and that of 
the occlusal surface of the distobuccal cusp of the lower first molar. A decrease 
less than 3 mm. was considered as falling within normal limits while anything 
over this amount was regarded as decreased vertical dimension. New dentures 
restoring the lost vertical dimension and the canine eminences for each patient 
were constructed during a period which extended from July, 1945, to August, 
1946. The patients were recalled regularly from the time the dentures were 
placed until Mareh, 1948, and any change in the condition of the angles was 
noted. No vitamin or mineral therapy was prescribed at any time during this 
period which might obscure the effect on the cheilotic lesions of mechanically 
increasing the vertical dimension. 


Observations 


A response was noted in each of the three patients within two months 
after the placement of the new dentures. Lesions which were moist, open, 
reddened, and encrusted dried and healed over, leaving clean, pinkish-white 
sears. The sears were confined to the mucocutaneous portion of the commissures 
of the lips and did not, as a rule, extend beyond the outer vermilion border. 
In no instance have the cheilotic scars completely disappeared, although two of 
the patients have been entirely free from active cheilosis for a period of more 
than two years, and one for approximately one and one-half years. 

Correction of the vertical dimension, reconstruction of the canine eminences, 
and restoration of masticatory efficiency with new dentures not only produced 
a healing of the angles of the mouth but was followed in all instances by an 
improvement in appetite, an increased food intake, a rise in the nutritional 
adequacy of the diet, and a diminution in the number of gastrointestinal com- 
plaints. The findings are summarized in the following ease histories. 


Case 1.—The history of Mrs. E. I., a 56-year-old white woman, has been 
presented in detail in a previous article.** She had been treated with ribo- 
flavin and nicotinie acid in amounts and over a period of time considered more 
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ihan adequate if a deficiency of any of the vitamins had been the sole cause of 
the lesions. While some response was obtained with each of the compounds 
administered, of which riboflavin was the most effective, complete and lasting 
ealing was not achieved. Two of us (AWM and TDS) stated at the time, 
‘We believe that even though riboflavin deficiency was one of the basic causes, 
the restoration of vertical dimension with well-functioning, correctly fitted 
dentures would be the only means of bringing about complete healing of the 
angular cheilosis.’’ 

The patient had been edentulous for twenty-five years. Her old dentures 
made one year after the teeth were extracted had never been rebased or relined. 
Resorption of the maxillary and mandibular alveolar ridges had been very ex- 
tensive, and the palatine vault was practically nonexistent. A closure of 11 
mm. was registered on each side. The dentures were loose, the occlusion was 
in poor balance, and the patient had difficulty in masticating her food. <A 
nutrition history* revealed that her diet was deficient in almost all of the 
essential nutrients. Deep red fissures extended for a distance of approximately 
| em. beyond the outer vermilion border at both angles of the mouth. The 
lesions were moist and fissured but not enerusted (Fig. 1, A). 

New dentures which restored the lost vertical dimension and the canine 
eminenees were constructed in July, 1945. No change in the nature of the 
lesions was observed during the following month. Improvement became ap- 
parent in the middle of September, and at the end of September the angles had 
completely healed, leaving clean, pinkish-white sears. Concomitant with the 
healing of the cheilotie lesions and the restored masticatory function, the patient 
recovered her appetite and began to enjoy food. As a result, the nutritive value 
of her diet improved. A nutrition history taken two months after the dentures 
were placed revealed that her diet was then adequate in calcium, iron, vitamin 
A, and riboflavin, was borderline in protein, calories, thiamine, and niacin, and 
was deficient in vitamin C. While the cheilotie sears have persisted, there has 
been no reeurrence of a maceration of the tissues at the angles of the mouth in 
the past twenty-nine months (Fig. 1, B). 

Case 2.—Mrs. P. N., a 53-year-old white woman, came to the Nutrition 
Clinie in 1939 when a preliminary diagnosis of nontropical sprue or pernicious 
anemia was made. She did not return until three ‘years later when her chief 
complaint was an inflamed and sore mouth and tongue. The soreness was most 
intense at the angles of the mouth where the cheilotic lesions were located. The 
oral mucous membranes burned during ingestion of food. Reeurrent bouts 
of anorexia and diarrhea had persisted for several years. Some of the symptoms 
were alleviated when nicotinic acid and liver therapy were instituted. The 
cheilosis partially responded to riboflavin in 1943 and again in the succeeding 
two years. She had been edentulous for fifteen years, and the soreness of the 
mouth and the discomfort oceasioned by a lack of hbalaneed occlusion made it 
difficult for her to wear her lower denture. Even with both dentures in place, 


*Based on allowances recommended by the Council on Foods and Nutrition, National 
Research Council. Adequate amount recommended; borderline = approximately two-thirds 
the amount recommended; deficient = one-third to two-thirds the amount recommended. 
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a closure of 8 mm. on the right side and 9 mm. on the left side was recorded. 
In addition, her natural dentition had been characterized by protruding upper 
anterior teeth, and this labial flare had not been duplicated in the prosthesis. 
The cireumoral tissues sagged. Drooling of saliva was noted at the angles of the 
mouth from which deep creases extended laterally and inferiorly. At the time 
of her selection for this study, deep, moist, and bright red cheilotie lesions were 





.. Fig. 1—Mrs. E. Il. A, The angles of the mouth showing bilateral cheilosis the day the 
new dentures were placed. B, The angles of the mouth twenty-nine months after wearing the 
dentures which corrected the mechanical factors associated with angular cheilosis. 
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present at the angles and extended well beyond the outer vermilion border (Fig. 
2,A). The lesion at the left angle was encrusted. A nutrition history revealed 


that she was deficient in calories, iron, and niacin, and was borderline in protein, 
vitamin A, riboflavin, and thiamine. 

Dentures which restored the proper vertical dimension, canine eminences, 
and masticatory function were made in October, 1945. The cheilotie lesions 


A. 





Fig. 2.—Mrs. P. N. A, At the time of her selection for this study, deep, moist, bright 
red cheilotic lesions were present at the angles and extended well beyond the outer vermilion 
border. B, The angles of the mouth as they appeared twenty-seven months after the placement 
of the new dentures correcting the mechanical factors associated with angular cheilosis. 
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dried within two weeks and healed within two months. The patient has worn 
the dentures continuously since that time without any evidence of tissue break- 
down at the angles, although sears as residual evidence of cheilosis still remain 
(Fig. 2, B). The healing of the angles and the increased masticatory efficiency 
resulted in a great improvement in appetite, and in the nutritional adequacy 
of the diet. An assessment of her dict made in March, 1948, revealed it to be 
adequate in all essential nutrients. Gastrointestinal complaints decreased 





Fig. 3.—Mrs. L. O. A, Bilateral angular cheilosis on day the dentures were placed; the 
lesion at the left angle was secondarily infected and the superficial covering of epithelium had 
sloughed off. B, The angles of the mouth as they appeared nineteen months after the placement 
of the dentures correcting the mechanical factors associated with angular cheilosis. 




















ANGULAR CHEILOSIS IN MALNOURISHED EDENTULOUS PATIENTS 875 


iiarkedly. The only therapy administered to this patient during the period 
of investigation was thiamine hydrochloride which was given to relieve the pain 
of peripheral neuritis. 


Case 3.—Mrs. L. O., a 55-year-old white woman, had been edentulous for 
fifteen years when she was admitted to the Nutrition Clinie in 1945, complain- 
ing of chronic cheilosis, sore mouth, and ‘‘gall bladder disease.’’ A nutrition 
history taken at the time revealed that her diet was deficient in thiamine, ribo- 
flavin, and vitamin C, and borderline in protein. Cheilosis persisted throughout 
the early part of 1946. The lesions responded to riboflavin when given in 20 
mg. daily doses for one-week periods. The effects, however, were temporary, 
and complete and lasting healing was never attained. Her dentures, made 
twelve years after the teeth were extracted, failed to restore the proper vertical 
dimension. The occlusion was not balanced and the dental function was in- 
adequate. The amount of closure was 8 mm. on each side. The lesion at the 
left angle extended beyond the outer vermilion border. It had become infected, 
and the superficial covering of the epithelium had sloughed off (Fig. 3, A). 

New dentures restoring the vertical dimension, the canine eminences, and 
the masticatory function were constructed in August, 1946. A nutrition his- 
tory taken at this time revealed that her diet was deficient in thiamine and 
vitamin C, and borderline in protein, calcium, iron, vitamin A, niacin, and 
riboflavin. Within two weeks after the dentures were placed, the angles dried 
and healed over (Fig. 3, B). Until the present time, there has been no evidence 
of breakdown of the tissues at the angles of the mouth, although a slight localized 
soreness was reported in this region on two-separate occasions. In each instance 
the soreness was associated with acute gastric distress. The correction of the 
mechanical factors with well-fitting new dentures resulted in an alleviation of 
the anorexia and an improvement in the food intake of this patient in addition 
to causing a healing of the angles. A diet history taken in March, 1948, showed 
that except for borderline adequacy in protein, thiamine, and niacin, the diet 
vas adequate in all respects. As with the other patients, scars persisted at the 
site of the old chrenie lesions at each angle. 


Discussion 


This study clearly establishes the significance of a decreased vertical 
dimension in the lower third of the face as a contributing factor in angular 
cheilosis in some refractory malnourished edentulous patients. In each of the 
three patients studied, elimination of the mechanical etiological factor by the 
construction of dentures which restored the canine eminences, corrected a de- 
creased vertical dimension in the lower third of the face, and increased mastica- 
tory function resulted in a healing of followed by a complete freedom from 
cheilotie lesions at the angles of the mouth. Specific vitamin therapy alone had 
failed previously to produce complete or lasting healing in the same patients. 
The effect of the vitamin therapy had always been either temporary or incom- 
plete, whereas in this study the angles of the mouth remained dry, clean, intact, 
and free from soreness except for two minor recurrences. The patients have 
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been free from cheilosis for a period ranging from nineteen to twenty-nine 
months. In addition, the findings illustrate the importance of replacing lost 
natural dentitions with efficiently functioning artificial dentures. Correction of 
the decreased vertical dimension by means of well-constructed dentures increased 
the masticatory efficiency so that the ingestion of food was no longer accom- 
panied by discomfort. Few instances of anorexia which could be directly 
attributed to mechanical difficulties in the bite were encountered in these pa- 
tients, each of whom had a history of refusing food because of chronic soreness 
of the mouth. Improvement of the appetite was invariably followed by an 
increased food intake which in each instance raised the nutritive value of the 
diet. 

The results do not detract in any way from the effectiveness of riboflavin 
in the treatment of cheilosis. They serve, rather, to explain some of the failures 
which have been encountered in the symptomatic treatment of cheilosis with 
riboflavin. They stress the need for a careful consideration of all the factors 
involved in the etiology of cheilosis in order to treat the patient successfully. 
This is particularly significant in elderly patients who, in addition to being on 
a suboptimal diet, also have undergone a loss of vertical dimension in the lower 
third of the face and a decrease in masticatory function. 

The failure of the angles of the mouth to macerate during the period of 
this investigation indicates that the factor of mechanical irritation probably 
plays a significant role in the initiation of the cheilotic lesion in persons who 
are depleted in the nutrients necessary for the maintenance of the integrity of 
the epithelium at the commissures of the lips. 


Summary and Conclusions 


1. The present study shows the necessity for a careful consideration of all 
of the factors involved in the etiology of cheilosis, particularly in elderly 
edentulous patients. Cheilosis in such persons may be due to a nutritional 
deficiency, mechanical factor (a, loss of vertical dimension in the lower third 
of the face; b, failure to restore the canine eminences in the artificial dentures; 
e, occlusal imbalance which impairs the masticatory function), or local infection, 
or a combination of any of these factors. 

2. Correction of the mechanical factors brought about a healing and pre- 
vented a recurrence of angular cheilosis in each of the three refractory mal- 
nourished edentulous patients studied. Specific vitamin therapy had been 
incompletely effective in these same patients for several years prior to the 
placement of the new dentures. 

3. These observations in no way alter the necessity for specific vitamin 
therapy for properly selected patients. They offer an explanation for some of 
the failures encountered in the symptomatic treatment of cheilosis even among 
the malnourished when the entire clinical picture is not taken into consideration. 
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Case Reports 


MIXED TUMOR OF THE PAROTID GLAND 


Report of a Case 
GrorceE W. CHRISTIANSEN, A.B., D.D.S., M.S., Derrorr, Micu. 


NY growth in the region of the muscles of mastication interferes with 
movements of the mandible and thus produces trismus. Mixed tumor of 
the parotid develops as a smooth enlargement over the gland and as it increases 
in size mandibular movements become limited. It is to be differentiated from 
lymphadenitis, tuberculous infection of the lymph nodes, or lymphosarcoma 
and this is aided by a sialogram made by roentgen exposure following the in- 
jections of an opaque oil into Stensen’s duct. A parotid tumor may be sus- 
pected if the duct is found out of position or if a filling defect is discovered 
beeause of glandular distruction. 

There is considerable disagreement as to the treatment of mixed tumors. 
The opinions differ as to method and time of surgery. Authorities disagree also 
as to whether a mixed tumor should receive surgical care early or not until 
later, when larger. Enucleation of the growth requires considerable surgical 
enterprize because of the danger of injury to branches of the facial nerve, and 
the disquieting frequency of recurrence after operation causes some doubt as 
to the absolute curability by surgery. But to withhold treatment until the 
growth becomes an ugly deformity does not seem justifiable. One major diffi- 
culty is that the parotid gland lies in the deep cervical fascia and will not 
shell out as will the submaxillary gland. Exploratory confirmation may re- 
veal that the tumor can be enucleated en masse without entering the capsule 
and thus prove the procedure a feasible undertaking. 


Case Report 


History.—A 49-year-old white man noted a swelling in the region of the 
right parotid gland about two years ago after he had received dental treatment. 
This did not cause pain except when eating highly seasoned food. About six 
months ago, the swelling suddenly became much larger so that the tumor was 
noticeable externally and prevented opening the mouth in a normal manner. 


Clinical Examination.—Examination revealed a_ well-developed, thin 
white man not acutely ill. He prsented a firm, nontender mass in‘the parotid 
gland region on the right. 


Roentgen Examination.—An opaque oil was injected into Stensen’s duct 
on the right side. Following which anteroposterior and lateral roentgenograms 
were made. The course of the duct was observed to be deflected downward 
and laterally from its regular route. (Figs. 1 and 2.) 
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Fig. 2.—Lateral view. Stensen’s duct is displaced inferiorly. 
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Operation.—Under regional block anesthesia an incision was made in the 
right preauricular region of the neck from the level of the external auditory 
meatus inferiority for a distance of about 8 em. Blunt dissection was carried 
out to expose the surface of the parotid gland. A mass approximately 2 cm. 
by 5 em. (Fig. 3, B) was removed here. Immediately below this, a hard 
nodular formation was found. Dissection was continued and a round tumor 
mass approximately 3 em. in diameter was recovered. This is shown in Fig. 
3, A. The last dissection exposed several branches of the facial nerve. Sulfa 
powder was sprinkled in the area, after which the incision was closed in layers. 
The skin was approximated with trip!e 0 silk sutures. 


B. A. 


at pe lr og 


Fig. 3.—Deep portion (A) and superficial tumor (B). 





Pathologic Report.— 


Gross Examination.—The specimen consists of two rounded tissue masses, 
one measures 4 cm. in greatest dimension. This is grayish pink in color. The 
surface is smooth and loblulated. One of these lobules measures 2 em. in diam- 
eter and is much redder than the rest. The entire mass is somewhat firm in 
consistency. The cut surface is yellowish gray in color and moderately soft. 
There is a capsule present which measures about 1 to 2 mm. in thickness. The 
other specimen.is an amorphous tissue mass measuring about 5 em. in greatest 
dimension. It appears to be composed largely of fatty tissue and grayish- 
white, fibrous tissue. 


Microscopic Examination.—Sections of parotid gland reveal a portion in 
which the architecture of the gland is well preserved, there being lobules of 
acini separated by loose connective tissue. Along the ducts, however, there are 
foeal accumulations of lymphoid tissue. In other areas the structure has 
been replaced by variegated tissue. It appears to be encapsulated by a thin 
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Fig. 4.—Low-power view of section of tumor. 
Fig. 5.—High-power view of Fig. 4. 
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accumulation of connective tissue which shows here and there a focal aceumu- 
lation of lymphocytes and plasma cells. Within the capsule there is connective 
tissue which in some areas is loose and in others shows a myxomatous structure. 
Within this connective tissue are noted strands and cords of epithelial cells, 
some of which appear to form glands. (Figs. 4 and 5.) 


Diagnosis.—Mixed tumor of parotid gland. 


Course.—Swelling of the face was present for five days and a partial 
facial paralysis of the buccal and mandibular branches of the seventh nerve 
persisted for three weeks but gradually disappeared. A salivary fistula was 
present also for two weeks but soon healed. Trismus had decreased and masti- 
cation was much improved. 
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Professional News Items 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its annual midwinter meeting 
and luncheon at the Hotel Pennsylvania on Sunday, Dee. 5, 1948, at 12:30 p.m. Round- 
table discussions on dental-medical subjects wili follow. All members and interested den- 
tists and physicians are invited. 

Address to: 7 

Dr. William M. Greenhut, National Secretary, 
124 East 84th St., 
New York 28, N. Y. 


Fifth Annual Seminar for the Study and Practice of Dental Medicine 


Research versus the high cost of eating will be demonstrated by actual experiment when 
experts in medical dentistry and allied professions congregate for the Fifth Annual Seminar 
of Medical Dentistry at the Desert Inn, Palm Springs, California, Oct. 17-22, 1948. 

Dr. Michael Walsh, national authority on nutrition and diet, will conduct special sessions 
and demonstrations on nutrition in action designed to show the practical mechanisms for 
putting nutrition into action at the community level. 

Special menus created from recipes prescribed by Dr, Walsh will be featured at all 
meals of the Seminar and will include a variety of breads, experimenatily made to evaluate 
the difference between the ‘‘conventional’’ mass-produced breads and ‘‘custom-made’’ breads 
made from freshly ground whole grains without the addition of sugars, molasses, or honey. 

Sea foods and special meats will be prepared and served in such a manner as to demon- 
strate how appetizingly they can be used as major dishes while furnishing excellent nutrients 
to the diet. 

President of the Seminar is Dr. Hermann Becks, Professor of Dental Medicine at the 
University of California. Other outstanding lecturers scheduled include: 

Lieutenant Colonel Joseph L. Bernier, D.D.S., M.S., of the Army Medical Museum, 
Washington, D. C.; Dr. Stafford L. Warren, First Dean of the New Medical School of the 
University of California; Dr. George W. Beadle, Professor of Biology and Chairman of the 
Division, California Institute of Technology; Dr. Paul Popenoe, Director of the American 
Institute of Family Relations in Los Angeles; Lieutenant Commander Carl A. Schlack, D.D.S., 
Head of the Dental Branch of the Medical Sciences Division, Office of Naval Research, 
Washington, D. C.; Dr. Warren L. Bostick, Assistant Professor of Pathology at the University 
of California; and Dr. Charles H. M. Williams, Associate Professor of Paradentics at the 


University of Toronto. 
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Obituary 


Leo WINTER 
1890-1948 


. WINTER, widely known for his contributions to exodontia, anesthesia, 
and oral surgery, died unexpectedly in his summer home on July 7, 1948, 
at the age of 58. 

His experiences were varied in scope and embraced activities in teaching, 
postgraduate instruction, and administrative functions in clinic and hospital 
dental services. In addition to developing techniques in minor and major oral 
surgical treatment, he had a record in effective war surgery service, having been 
engaged as captain in the division of oral and plastic surgery in World War I. 

Dr. Winter was born in New York where he obtained his professional educa- 
tion and training, having earned the D.D.S. degree from New York University 
College of Dentistry in 1914 and the M.D. degree from the medical school of 
New York University in 1934. He was honored by professional societies and 
academic institutions. Alfred University conferred upon him the degree of 
Doctor of Science in recognition of his scientific work in oral surgical therapy ; 
Union College bestowed upon him the honorary degree of Doctor of Laws; other 
honors include fellowships of the American College of Dentists, American Col- 
lege of Surgeons, and the New York Academy of Medicine. 

In 1918 he introduced the ‘‘ Winter fracture appliance’’ for the treatment 
of jaw fractures. He has made substantial improvements in techniques of oral 
surgical treatment of cases of prognathism and allied conditions. He has devoted 
much time in perfecting procedures tor the administration of local anesthetics. 
In addition to being an outstanding operative oral surgeon, he was also a teacher 
of marked ability who encouraged knowledge of theoretical principles as a basis 
for practice. 

At the time of his death Dr. Winter was professor of oral surgery and 
director of the postgraduate department of New York University College of 
Dentistry, and surgeon-in-charge of the dental division at Bellevue Hospital. 
He was also an honorary oral surgeon of the Fire Department of the City of 
New York. 

Dr. Winter was a regular contributor to the periodical literature, both 
dental and medical. His textbooks, Exodontia and Operative Oral Surgery, are 
known worldwide, the former having appeared in five editions and the latter in 
ten editions. 

Upon our entrance into World War II, Dr. Winter directed his energies in 
newer channels, namely, developing postgraduate instruction for the members 
of our armed forees, in addition to carrying on his undergraduate teaching at 
the dental college. After the last world war, Dr. Winter further developed post- 
graduate training for the armed forees and provided practical continuation 
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courses for the returning GI’s, in which work he was ably assisted by members 
of our oral surgery department. Concerned about raising the status of the spe- 
cialty of oral surgery he served at the time of his death as chairman of the board 
of oral surgery of the State of New York. 

Having been associated with Dr. Winter for nearly two decades, I cannot 
but recall sentiments which I expressed about his work fifteen years ago in an 
editorial, ‘‘Professor Leo Winter’s Message to the Family Dentist,’’ published 
in April, 1933. I shared with him the belief stating that : 


The responsibility for the care of diseases of the teeth, gums, lips, 
cheeks, floor of the mouth, palate, jawbones, salivary glands, face and 
adjacent tissues rests with the family dentist and no one else. . . . It is 
in the light of a larger perspective in the scheme of things, medical and 
dental, that we should estimate Dr. Winter’s message. It is a call to 
awaken our professional consciousness by pointing to the danger sig- 
nals. It is a plea to the family dentist to assert himself to broaden his 
sphere of activity and retake his position as the central figure in dental 
activities. He must assume the responsibilities of a newer dentistry. 


—Alfred J. Asgis, B.S., M.A., Ph.D., D.D.S. 

















Original Articles 


EPITHELIAL TUMORS ASSOCIATED WITH DEVELOPMENTAL 
CYSTS OF THE MAXILLA 


A Report of Three Cases 


Epwarp C. StaFne, D.D.S.,* RocHESTER, MINN. 


YSTS of the jaws that are of developmental origin are most often lined with 
# a fairly even, uniform layer of epithelium. In a few instances, variation 
from this smoothness of the wall may be manifested by the occurrence of thicken- 
ing or the presence of mural or papillary growths of the inner wall of the 
eysts. Cahn' and Churchill? have called attention to the occurrence of such 
growths in dentigerous cysts and have suggested that they were potential 
ameloblastomas. 

In the following three eases, the entire cavity of the cyst had become filled 
with an epithelial tumor. Two of these epithelial tumors occurred in dentigerous 
eysts and one occurred in what appeared to be a globulomaxillary cyst. 


Report of Cases 


Case 1.—A boy 15 years of age was seen June 17, 1947, because the permanent 
upper right canine and premolars had failed to erupt. A slight bulging of the buccal 
surface of the alveolar ridge was seen in the premolar region. 

The roentgenogram revealed a bone cavity which almost completely surrounded the 
upper right first premolar and which had foreed the canine anteriorly to a position 
directly over the labial surface of the lateral incisor (Fig. 1). Numerous radiopaque 
objects were noted in the central portion of the cystic cavity, a finding which suggested 
a mixed odontogenic tumor (Fig. 1, b). A roentgenogram which had been made five years 
previously when the patient was 10 years of age revealed that a dentigerous cyst had 
begun to develop prior to that time (Fig. 1, a). The results of a general physical 
examination proved to be essentially negative. 

The cyst along with the first premolar from which it developed was removed 
on June 20, 1947. It consisted of a solid mass and was readily removed intact, Its 
surface was smooth and a small portion of the root of the tooth projected beyond the 
surface (Fig. 2, a). When the tumor was divided into two parts, it was found that the 
crown of the tooth projected into the cystic cavity and that the remainder of the 
cavity was completely filled with solid tissue which had a rough and granular feeling 
to touch. Small gritty particles could be seen on the cut surface (Fig. 2, b). 

The epithelial tissue which occupied the cystic cavity was situated directly adjacent 
to a smooth unbroken connective tissue capsule, and, from microscopic sections made at 
several levels, no evidence of invasion of epithelium into the wall of connective tissue 
could be found. Numerous calcified structures were scattered throughout the epithelial 
tissue. These consisted chiefly of spherical bodies which tended to occur in groups or 
clusters and which, no doubt, accounted for the radiopaque objects that appeared in 
roentgenograms of the tumor (Fig. 3, @). This process of calcification is observed in 





_ Presented at the Second Annual Meeting of the American Academy of Oral Pathology, 
Chicago, Ill, Feb. 8, 1948. 


*Section on Dental Surgery, Mayo Clinic. 
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certain tumors, particularly those of the ovary and the thyroid gland. There was also a 
strong resemblance between these structures and the psammoma bodies that are seen in 
meningiomas. A microscopic view of one of the undecalcified and unstained gritty particles 
showed that it was made up mainly of fairly transparent spherical bodies (Fig. 3, b). 
When subjected to a strong solution of hydrochloric acid, these particles effervesced and 
became soft in a few minutes, suggesting that they probably were composed chiefly of 
calcium carbonate. 








Fig. 1.—Case 1. a, Roentgenogram made in 1942, showing early dentigerous cyst forma- 
tion on partially formed upper right first premolar; b, roentgenogram made in 1947, revealing 
dentigerous cyst, which has grown appreciably in size over a period of five years, and 
numerous radiopaque objects in central portion of the cyst. 
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Fiz. 2.—Case 1. a, Gross specimen showing part of root of the premolar projecting 
beyond the surface; b, sectioned gross specimen showing crown of tooth and mass of tissue 
within cystic cavity. 

The cellular content resembled very much adenomatous tissue, showing many 
epithelial structures in the form of acini and occasionally small cysts. The stroma 
was cellular and without any dense bands of fibrous tissue. The acinar spaces were 
lined with tall columnar epithelial cells with basal nuclei, and in some of them a pink- 
staining, clearly defined ring about the glandular space was seen (Fig. 3, c). Sections 
stained with mucicarmine did not reveal the presence of mucin. 

One portion of the tumor proved to be very vascular, and in this region the arrange- 
ment of the epithelial cells most closely resembled that of an ameloblastoma (Fig. 3, d). 


A tumor with many features similar to that in the previous case was 
reported by Figi and me* in 1938. That tumor was a dentigerous cyst which 
had developed from an upper right canine and which contained an epithelial 
tumor and numerous calcified deposits. A complete report of the pathologic 
findings was not included at that time. 
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Fig. 3.—Case 1. a, Note relation of epithelial tissue to connective tissue capsule and 
calcific deposits in stroma (hematoxylin and eosin, 120); b, direct microscopic view of calci- 
fied structures in stroma (unstained, X160); c, note glandular arrangement of epithelium and 
the ring about the large acinar space (hematoxylin and eosin, X210); d, vascular part of 
tumor with arrangement of epithelium somewhat resembling that of an ameloblastoma (hema- 
toxylin and eosin, X210). 
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Case 2.—A girl 16 years of age, first seen Aug. 27, 1936, had noted for eight years 
a symptomless swelling of the right cheek which had been gradually increasing in size. 
Clinical examination also revealed a bulging of the lateral wall of the right nostril which 
partially obscured the airway. Roentgenologic examination revealed a large tumor in- 
volving the entire right maxilla and almost completely replacing the maxillary sinus. The 
upper right permanent canine was situated at the upper border of the tumor. The roent- 
genogram also revealed numerous radiopaque objects distributed throughout the tumor 
(Fig. 4). 





Fig. 4.—Case 2. Note radiopaque objects in tumor of right maxilla, with unerupted canine 
at its upper border. 





Fig. 5.—Case 2. a, Gross specimen; b, specimen divided into two parts showing mass of tissue 
and crown of canine within cystic cavity. 


The tumor was removed on Sept. 8, 1936. It proved to be well encapsulated and it 
was enucleated with the capsule intact (Fig. 5, @). Upon division of the specimen 
into two parts, it was found that the cystic cavity was occupied by the crown of the 
canine and a solid mass of tissue which felt gritty and rough to touch. The capsule was 
considerably thicker than those which are usually seen in association with dentigerous 
cysts (Fig. 5, b). 

The contents of the cystic cavity consisted chiefly of epithelial structures. There was 
no evidence of invasion of epithelium into the walls of the connective tissue capsule 











EPITHELIAL TUMORS AND DEVELOPMENTAL CYSTS OF MAXILLA 891 











Fig. 6.—Case 2. a, Relation of epithelial tissue within cystic cavity to connective tissue 
capsule (hematoxylin and eosin. 105); b, glandlike structure and calcific deposits in stroma 
(hematoxylin and eosin, X 210); ¢, hyaline-appearing ring about acinar space (hematoxylin and 
eosin, «350); d, tuft occupying acinar space about which well-defined hyaline-appearing ring 
is present (hematoxylin and eosin, x 365). 
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(Fig. 6, a). A great deal of the epithelial tissue was glandular in appearance, containing 
numerous acini lined with columnar epithelium. Small spherical bodies which tended to 
be grouped in clusters and which resembled those seen in Case 1 were found in the stroma 
(Fig. 6, b). 

Several of the acinar spaces exhibited features deserving special consideration. 
Their lining epithelial cells were tall with basal nuclei and hyaline-appearing apical 
cytoplasm. This pink-staining cytoplasm extended as a clearly defined ring about the 
glandular space, its inner and outer margins being very sharp. Extending from the 
level of the nuclei were seen multiple radiating fibril-like strands, and connecting these 
fibers transversely to the long axis of the cells were similar fibrillar structures (Fig. 6, ¢). 
In many of the spaces exhibiting the aforementioned features were seen tufts which usually 
had a broad attachment at one portion of the acinar outlines. Between the tufts and 
the surrounding epithelial mantle was situated a hyaline-appearing ring (Fig. 6, d). 
When sections were prepared with von Kossa’s stain, the hyaline-appearing rings proved 
not to be calcium. Staining for mucin also gave negative results. 


Another patient who presented firdings that in many respects were 
similar to those in Cases 1 and 2 had what appeared to be a globulomaxillary 
cyst. 

Case 3.—A girl 14 years of age was seen on July 24, 1946. A roentgenogram made 
in an effort to determine the cause of a separation of the upper left lateral incisor and 
eanine revealed a cavity which was situated in the bone between these teeth (Fig. 7, a, 
inset). Because of its location and the fact that the two teeth mentioned gave a normal 
response to tests for vitality, a tentative diagnosis of globulomaxillary cyst seemed to be 
justified. 

The tumor was removed on July 26, 1946, by Dr. L. T. Austin. It proved to 
be a firm, solid, well-encapsulated mass which was readily separated from the smooth 
walls of the bone cavity. A continuous unbroken connective tissue capsule surrounded 
the epithelial tumor; however, this capsule differed from those in Cases 1 and 2 in that 
there was not a definite line of demarcation between the connective tissue capsule and the 
epithelial tissue (Fig. 7, a). The epithelial tissue had a glandular arrangement similar to 
that observed in Cases 1 and 2. A few small calcific deposits in the stroma were noted; 
however, the amount was not sufficient to produce a radiopacity in the roentgenogram as 
seen in Cases 1 and 2 (Fig. 7, b). 

The acinar spaces were lined with tall columnar epithelium and in many of them 
appeared a clearly defined, pink-staining ring about the acinar space, with fibril-like 
strands extending to the level of the nuclei (Fig. 7, c). In many of the acinar spaces 
that contained the pink-staining rings, tufts of cells were seen occupying the acinar 
space, presenting a structural appearance strikingly similar to that seen in Case 2 (Fig. 7, 
d), 

The rings which stained pink with hematoxylin and eosin proved to be negative for 
-aleium when sections were prepared with von Kossa’s stain. A few sections were prepared 
with Mallory connective tissue stain in an effort to learn whether the sibstance of the 
rings was keratin. These proved to be negative for keratin, although the result probably 
was not conclusive since the specimen had been fixed in formalin. Sections stained with 
mucicarmine did not reveal the presence of mucin. 


Comment 


Some of the results of a study of three epithelial tumors in the maxilla 
have been given. These three tumors presented many similar features. Two 
of them occurred within the fibrous tissue capsule of dentigerous cysts and 
the third occurred in the interseptal bone between the maxillary lateral incisor 
and the canine tooth. The location of the third at once arouses speculation 
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us to whether it was derived from epithelial remnants in the closure of the 
vlobular and maxillary processes similar to those from which globulomaxillary 


cysts are derived. 





Fig. 7.—Case 3. a, Inset, bone cavity situated between upper right lateral incisor and 
canine; a, relation between epithelial tissue within cystic cavity and connective tissue capsule 
(hematoxylin and eosin, K140); b, glandlike structure and small calcific deposits in stroma 
(mucicarmine, 140); ¢, note ring about acinar space (mucicarmine, X650); d, tufts occu- 
lying acinar spaces about which rings are present (hematoxylin and eosin, X300). 
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A glandular arrangement and formation of acini were common to all 
three tumors, but the presence of mucin was not demonstrated. A clearly 
defined hyaline-like ring was seen about many of the glandular spaces. The 
nature of the substance of these rings was not determined. The thought was 
entertained that the rings might be evidence of an attempt to form an 
enamel matrix. 

The roentgenologic findings were of interest in that they suggested 
conditions other than those found. Radiopaque objects which one would 
ordinarily presume to be calcified dental structures proved to be calcareous 
deposits in the stroma. 

Although the two tumors that developed within the dentigerous cysts 
no doubt had their origin from odontogenic epithelium, they lacked the 
typical features of epithelial tumors derived from that source. What inhibitory 
influence the fluid of the cyst may have had on the tumor growth is prob- 
lematie. 
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FIBROUS DYSPLASIA IN ALVEOLAR BONE 
IrvING GLICKMAN, B.S., D.M.D.,* Boston, Mass. 


HE literature reveals two significant facts regarding lesions of the mandible 

and maxilla (other than cysts of specific odontogenic or developmental 
origin) which appear radiographically as discrete cystlike radiolucent areas. 
First, upon the basis of radiographic appearance alone, such lesions have given 
rise to a variety of diagnoses,’ * * * such as fibrous osteoma, ossifying or osteo- 
fibroma, giant-cell tumor, localized osteitis fibrosa, osteodystrophia fibrosa loca!- 
izata, fibrous osteitis, traumatic bone cyst, fibrocystie disease, and localized 
Paget’s disease. Second, instéad of developing a generally accepted concept, 
microscopic study of biopsy tissue from such ‘‘eystic’’ lesions has given rise to 
a multitude of controversial opinions regarding their basic nature. 

It was, therefore, felt that additional information regarding ‘‘cystlike’’ 
lesions of the jaws derived from a correlated radiographic and microscopic study 
might be worthy of attention. It was not anticipated that such information 
would indisputably clarify the nature of such lesions, but rather that it might 
encourage a somewhat more comprehensive approach to the over-all problem 
of osseous lesions in the mandible and maxilla. 


Material Studied 


Five cases will be presented. In three, a single localized ‘‘cystic’’ area 
was observed radiographically in the mandible. In one, a single localized area 
of diminished radiodensity surrounded by a linear peripheral zone of radio- 
pacity was seen in the maxilla. The remaining case presented what appeared 
radiographically to be multiple cystic involvement of both the mandible and 
maxilla. 


Case 1.—Female, aged 39. The patient presented no oral signs or symp- 
toms. Radiographic examination revealed a small, spherical, radiolucent area 
at the apex of the mandibular left central incisor (Fig. 1). The upper portion 
of the area was markedly radiolucent; the lower portion presented a mottled, 
trabeculated appearance. All the teeth in the area responded normally to vi- 
tality testing. There was no history of trauma. 


Microscopic Findings.—The speciment consisted of an irregularly shaped 
mass containing numerous spherical trabeculae of bone and osteoid (Fig. 2). 
The connective tissue varied in appearance in different areas. In some areas it 
was densely collagenous with numerous flattened cells. In other areas the con- 
nective tissue stroma was composed of comparatively loosely arranged collage- 
nous fibrils and large, spherical fibrocytes with large, prominent ovoid nuclei. 

The trabeculae for the most part consisted of pale-staining, coarsely granu- 
lar, nonlamellated osteoid matrix, with large polyhedral osteocytes with clear-cut 
lacunae (Fig. 3). In the central portion of many of the trabeculae the matrix 
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was deeply stained (Fig. 4). Numerous osteoblasts were seen along the trabec- 
ular margins and in some instances were partially or completely embedded in 
osteoid matrix. Several small foci of metaplasia from connective tissue to bone 
were also seen (Fig. 5). Few osteoclasts were present. 





Fig. 1.—Case 1. Radiograph showing small spherical radiolucent area at the apex of the 
mandibular left central incisor 


Case 2.—Female, aged 26. The patient presented a painless enlargement 
of the left mandible which extended from the cuspid area to the ramus. There 
were no other oral signs or symptoms. Serum ealcium and phosphorous were 
within normal limits. The mandibular left first molar was extracted three years 
previously. The left premolar and remaining molars and a large cystic lesion 
were removed one vear ago. The cyst was diagnosed microscopically as ‘*‘ prob- 
ably a paradental cyst.’’ 

Radiographic examination revealed the mandible on the left side from 
the cuspid area to the angle to be occupied by large spherical areas of varied 
radiolueence, several of which appeared to be continuous with each other. 
Within these areas were isolated radiopaque foci. The cortical margins of the 
mandible were thin and distended (Fig. 6). No other bone presented radio- 
graphically detectable changes. 
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Fig. 3. 

Fig. 2.—Case 1. Low-power study showing irregularly shaped mass of connective tissue 
containing numerous spherical trabeculae of bone and osteoid. (H & E., original magnifica- 
tion, 100.) 

Fig. 3.—Detail Fig. 2, showing coarsely granular trabeculae of osteoid in collagenous 
stroma of cellular connective tissue. (H & E., original magnification, 300.) 
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Fig. 4. 
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Fig. 5. 


Fig. 4.—Detail Fig. 2, showing trabeculae with central calcified zones and_ peripheral 
osteoid. (H & E., original magnification, 400 x.) 

Fig. 5.—Detail Fig. 2, showing focus of metaplastic bone formation. (H & E., original 
magnification, 800.) 
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Microscopic Examination (Three Specimens*).—Specimen No. 1 consisted 
of a mass of densely collagenous, richly cellular connective tissue containing many 
irregularly shaped trabeculae of bone (Fig. 7). The connective tissue cells 
varied from flattened elliptical to stellate in shape. The bone matrix of the in- 
dividual trabeculae varied in appearance. In some areas it was lamellated and 
in others it was coarse and prominently marked with the outlines of collagenous 
fibrils. The trabeculae throughout the section were bordered by thin, pale- 
staining osteoid matrix containing large, prominent cells within lacunae. At 
the border of an oceasional bone trabecula, large polyhedral osteoblasts were 
seen which were embedded partially in osteoid and partially in connective tissue 


(Fig. 8). 





Fig. 6.—Case 2. Left mandible occupied by large spherical radiolucent areas, several of 
which are apparently continuous with each other. Note the isolated radiopaque foci and 
thinned distended cortical margins. 


Specimen No. 2 consisted of a densely collagenous acellular mass of con- 
nective tissue at the peripheral portion of which small segments of bone were 
seen (Fig. 9). The central portion of one of these bony segments was calcified, 
and contained large polyhedral osteocytes. The peripheral portion of the bone 
was granular and blended with the surrounding connective tissue so that there 
was no clear-cut demarcation between bone and connective tissue (Fig. 10). 


*Submitted for diagnosis by Dr. Lloyd England, Providence, R. I. 
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, Fig. 7.—Case 2. Mass of densely collagenous, richly cellular connective tissue containing 
irregularly shaped trabeculae of bone. (H & E., original magnification, 200.) 

Fig. 8.—Detail Fig. 7. Trabecular margin showing large polyhedral osteoblasts which 
are embedded partially in osteoid and partially in connective tissue. (H & E., original 
magnification, 650.) 
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Fig. 9. 





Fig. 10. 


Fig. 9.—Case 2. Low-power study showing a densely collagenous acellular mass of con- 
nective tissue containing a few small segments of bone (left border). (H & E., original mag- 
nification, 110.) 

Fig. 10.—Detail Fig. 9 showing bony segment with granular matrix which blends with 
adjoining connective tissue. (H & E., original magnification, 400 x.) 
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Throughout the section there was no evidence of osteoid, osteoblastic activity, 
or osteoblasts. 

Specimen No. 3 consisted of a mass of moderately collagenous connective 
tissue and scattered bone trabeculae (Fig. 11). In the connective tissue there 
were areas of metaplastic bone formation in which the fibrillar stroma was 
altered and appeared granular and amorphous. Within these granular por- 
tions there were polyhedral lacunae which contained deeply staining polyhedral 
cells. Other areas of the section contained irregularly shaped segments of eal- 
cified, nonlamellated bone matrix with large lacunae and prominent osteocytes. 
At the periphery of these bony segments, pale-staining, partially granular 
osteoid blended with calcified bone on one aspect and fibrillar connective tissue 
on the other (Fig. 12). 

The connective tissue cells varied in different areas. Adjoining zones of 
metaplastic bone formation, the cells were enlarged and elliptical or polyhedral 
in shape. In areas unrelated to bone formation, the fibrocytes were smaller 
and tended to be flattened or spindle-shaped. 

The findings in Cases 1 and 2 were consistent with those of ‘‘fibrous dys- 
plasia.’’ Fibrous dysplasia® ® * is a skeletal developmental anomaly in which 
the substantia spongiosa and normal! contents of the medullary cavity of the 
affected bone or bones are replaced by fibrous tissue in which trabeculae of 
poorly calcified new bone are developed by osseous metaplasia. It has been in- 
terpreted as peing comparable to the hamartoma, a tumorlike malformation 
which results from flaws of development characterized by defects of tissue com- 
bination.?, Although fibrous dysplasia may be associated with no detectable 
blood chemistry changes, increases in serum calcium and phosphatase are fre- 
quent findings. Fibrous dysplasia has been described as a disease of late child- 
hood, adolescence, and youth, and may oceur in polyostotic and monostotic 
forms. The former shows a distinct tendency toward unilateral distribution im 
the skeleton. 

Although the cases in this presentation represent monostotic lesions, an 
analysis of the literature pertaining to polyostotie fibrous dysplasia affords a 
useful background for interpretation of the monostotie condition. The osseous 
lesions in polyostotic fibrous dysplasia are considered comparable to those de- 
seribed as ‘‘ Albright’s syndrome’”’* and osteitis fibrosa cystica disseminata (vou 
Recklinghausen). However, whereas extraskeletal symptoms such as pigmented 
skin and precocious puberty in the female are considered as regular features in 
Albright’s syndrome, Lichtenstein and Jaffe* find the extraskeletal abnormalities 
principally in eases of fibrous dysplasia with severe and extensive skeletal le- 
sions and only oceasionally in the milder forms of the disease. 

Thannhauser® visualizes polyostotic fibrous dysplasia and osteitis fibrosa 
eystica disseminata (von Recklinghausen) as being the same condition, closely 
related to neurofibromatosis in origin and pathologic nature, and points to the 
following features which distinguish it from ‘‘hyperparathyroidism with gen- 
eralized decalcification and fibrocystie lesions of the bone’’: 


Polyostotic fibrous dysplasia or osteitis fibrosa cystica disseminata (von 
Recklinghausen) manifests itself in spotty lesions or in irregular larger lesions 
about the skeleton, some bones remaining entirely unaltered. Fibrous growth 
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Fig. 11. 





Fig. 12. 


Fig. 11.—Case 2. Connective tissue with several foci of metaplastic bone formation. 
(H & E., original magnification, 225 x.) 
_ Fig. 12.—Detail Fig. 11. Zone of metaplastic bone formation. Note changes from 
fibrillar connective tissue to granular bony matrix and formation of lacunae with enclosed 
enlarged connective tissue cells. (H & E., original magnification, 800 x. 
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is the primary cause of bone replacement. The fibromatous growth, especially 
in the localized form of the disease, resembles plasmocytoma, multiple myeloma, 
osseous xanthomatosis or Ewing’s sarcoma in that it replaces osseous tissue and 
bone marrow without any osteoclastic activity. Osteoclasts may be absent or 
found in small numbers. Areas of hyperostosis are found interchanged with 
areas of fibrocystic involvement in cases in which the skull is extensively in- 
volved. In selected areas the fibromatous tissue shows a definite pattern such 
as palisade-like structure and whorls of numerous small spindle cells. 
**Hyperparathyroidism with generalized decalcification and _fibrocystic 
lesions of the bone’’ involves the entire skeleton. Lacunar resorption of osseous 
tissue is the initial change. This is followed by secondary replacement with fi- 
brous tissue. Numerous osteoclasts are seen. Hyperostotic phenomena are not 
present. The structure of the fibrous tissue is that of uniform connective tissue, 
collagen, and fibrocytes. Narrow spindle nuclei are usually not too common. 


A further differentiation between fibrous dysplasia and hyperparathyroid- 
ism may be made on the basis of blood chemistry findings. In the former condi- 
tion, the serum calcium, inorganic phosphorus, and phosphatase are generally 
within normal limits. Although the calcium and phosphatase may be elevated 
in the active stages of fibrous dysplasia, it does not present the additional find- 
ings of lowered serum phosphorus and inereased excretion of calcium in the 
urine, which are characteristic of hyperparathyroidism. 

It should be noted that the acceptance of Lichtenstein and Jaffe’s histologic 
description of fibrous dysplasia as pathognomonie of a specific disease entity 
is qualified by Mallory,’® who points out that osteitis fibrosa is seen in other 
conditions, as hyperparathyroidism, renal rickets, in some cases of Paget’s 
disease, and even in certain infectious lesions of bone. 

Monostotie fibrous dysplasia has been described as a localized osseous mani- 
festation identical in histologic nature with individual lesions of the polyostotic 
form.? Monostotic fibrous dysplasia is more common than polyostotic fibrous 
dysplasia and in some cases may represent an early stage of the polyostotic 
form. Schlumberger," on the other hand, does not identify monostotic fibrous 
dysplasia with the polyostotic condition. It is his opinion that the former con- 
dition may be linked to trauma as an etiological agent rather than have its 
origin in a developmental fault. 

Monostotie fibrous dysplasia may be symptomless or accompanied by local 
tenderness. The contour of the individual. bone may be normal or expanded. 
The x-ray appearance varies. The lesions present an irregular. spherical area 
of radiolucence, which may be stippled or mottled or marked with faint tra- 
becular lines. Monostotie fibrous dysplasia shows no tendeney toward sarco- 
matous change. 

In a series of 67 cases,'! 9 were reported in the mandible or maxilla. The 
prognosis of these lesions is good. Treatment generally consists of curettement 
of the affected portions and filling in of the defect with bone chips. 

It has been suggested that ossifying fibroma of the jaw represents a vari- 
ant of monostotie fibrous dysplasia.2>*'*"' Ossifying fibroma’ !* 11415 is a 
slowly growing, painless lesion which, although not encapsulated, is demarcated 
from the remaining bone. It has been described as an endosteal tumor charac- 
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terized by simultaneous growth of bone and connective tissue which tends to 
begin in childhood and grow slowly or not at all in later life. 

Microscopically, these lesions present a great variability in the amount of 
fibrous and osseous tissue, and are termed fibrous osteoma or ossifying fibroma 
depending upon the degree and nature of ossification. Ossifying fibromas con- 
sist almost entirely of fibrous tissue and bone and are in the great majority of 
cases free from cartilage. Cystic changes, giant cells, and myxomatous changes 
are occasional secondary findings. Tendency toward sarcomatous changes is not 
considered characteristic of these lesions. Although the microscopic findings 
point to a striking similarity between lesions hitherto described as ossifying 
fibroma and monostotie fibrous dysplasia, the assumption that they are actually 
identical, rather than comparable morphologie stages of different osseous condi- 
tions, has not been incontrovertibly substantiated. 





Fig. 13.—Case 8. Radiolucent area in the mandible with radiopaque projections extending 
from the periphery toward the center. 

Case 3.—Female, aged 34. The patient presented no signs or symptoms. 
Radiographic survey revealed a single radiolucent area in the left mandible. 
The area was irregular in contour with radiopaque projections of varying den- 
sity extending from the periphery toward the center, giving the margin an 
escalloped appearance (Fig. 13). The radiographic findings in the remainder 
of the skeleton and the serum calcium, phosphorus, and phosphatase were 
normal. 
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Nine radiopaque, irregularly shaped areas were additional radiographic 
findings in the mandible and maxilla. These areas resembled no definite struc- 
ture in outline or density. 


Microscopic Findings.—Section consisted of an irregularly shaped mass of 
cancellous bone, one aspect of which was covered by a dense strip of collage- 
nous connective tissue suggestive of a cystic membrane (Fig. 14). The bony 
trabeculae enclosed medullary spaces which contained a loose fibrous reticulum 
of stellate-shaped cells and anastomosing collagen fibrils. 

The bone morphology varied in different areas of the section. In one area 
the trabeculae were comparatively thin and consisted of pale-staining, non- 
lamellated osteoid matrix with irregularly arranged large osteocyte lacunae 
containing prominent ovoid osteocytes (Fig. 15). Polyhedral osteoblasts were 
arranged in linear fashion along the trabecular margins. Occasional multi- 
nuclear osteoclasts were also seem. 

The bone trabeculae throughout the remainder of the section were wider 
than those described previously. In the portion of the specimen farthest re- 
moved from the surface connective tissue, the bone matrix presented faintly 
demarcated lamellations and osteocytes (Fig. 16). As the outer connective 
tissue was approached there was a gradual alteration in the appearance of the 
bone. The matrix appeared granular, fragmented, and fibrillar, and presented 
isolated, deeply staining, calcified zones. The osteocyte lacunae were distorted 
and in many instances the osteocytes were shrunken, pyknotic, or absent. 
Immediately adjacent to the connective tissue the trabecular matrix was amor- 
phous and pale-staining with irregularly fragmented margins and distorted 
empty spaces suggestive of altered lacunae (Fig. 17). There was an impercep- 
tible blending between the trabecular mass and the fibers of the adjoining con- 
nective tissue. 

Several features of this lesion are worthy of discussion. The entire mass, 
apparently enclosed within a cystlike connective tissue membrane, was of di- 
minished density in comparison with normal alveolar bone and therefore ap- 
peared radiographically as a radiolucent area. The diminished radiodensity 
may be explained on the basis of the microscopic findings. 

One area of the lesion was comprised of newly formed, relatively thin, in- 
completely calcified trabeculae of osteoid. Another, larger portion, was formed 
by trabeculae of incompletely calcified, granular fibrillar matrix, which, by its 
appearance was strongly suggestive of a localized metaplastic equilibrium be- 
tween bone and connective tissue. Although the peripheral connective tissue 
membrane points to the previous cystic nature of the involved area, cyst forma- 
tion cannot be considered the predominant pathologic change at the time of 
removal in view of the other microscopic findings. 


From the diagnostic viewpoint, this lesion might well be interpreted as an 
example of localized osteitis fibrosa confined within a previously formed eystic 
cavity. However, the term ‘‘ osteitis fibrosa’’ is a rather overused one, to which 
varied significance is often attributed. According to Freund and Meffert,’ 
the histologic picture of osteitis fibrosa often constitutes a nonspecific response 
of the bone marrow to different damages or stimuli and may occur in a number 
of different bone diseases such as inflammation, neoplasm, metabolic, or simple 
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Fig. 14.—Case 3. Low-power study showing relation of external connective tissue mem- 
brane to underlying bony mass. (H & E., original magnification, 50x.) 

Fig. 15.—Detail Fig. 14. Trabeculae of bone and osteoid showing osteoblasts partially 
embedded in osteoid and partially in connective tissue. Osteoclasts are also seen. (H & E., 
original magnification, 425 x.) 
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mechanical disturbances. The term ‘‘localized osteodystrophy,’’'’ therefore, 
is suggested as a more appropriate diagnosis for this lesion, first because it is 
descriptive of the predominant pathologic change, and, second, because it 
invites further qualification, on a more definitive basis, when the pathogenesis 
of this and comparable lesions evolves from future investigation. 


Fig. 16. 





Fig 17. 
Fig. 16.—Detail Fig. 14, showing different appearance of trabecular matrix as outer con- 
nective tissue is approached (right). (H & E., original magnification, 215 x.) 
Fig. 17.—Detail Fig. 16, showing trabecula with granular fibrillar matrix and spotty 
distribution of calcified areas. (H & E., original magnification, 420 x.) 
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Case 4.—Autopsy specimen. Man, aged 63. Anatomical diagnosis: pri- 
mary carcinoma of the stomach with metastases to local lymph nodes, pancreas, 
and liver. Terminal hypostatic pneumonia. 

Radiographie examination of the right maxilla revealed a circular area of 
diminished radiodensity in the region of the lateral incisor, superior to an em- 





Fig. 18.—Case 4. Right maxilla showing spherical area with central zone of diminished radio- 
density surrounded by a thin peripheral radiopacity, above the embedded maxillary cuspid. 
bedded maxillary cuspid (Fig. 18). The interior of the area presented a pin- 
point mottling. The periphery of the area was formed by a thin, cireular, radio- 
paque zone which was clearly demareated from the adjacent normal trabeculae. 

Microscopic Examination.—Specimen ccnsisted of a labiolingual section 
through the maxilla in the right lateral area. The crown of an embedded tooth 
was lying apical to the lateral root. Superior to the cuspid crown was a dis- 
crete spherical area in which the bone was markedly altered. 

The central major portion of the altered area was osteoporotic. The pe- 
ripheral border was formed by a comparatively thin zone of osteosclerosis (Fig. 
19). The surrounding bone was unaltered. 

The central portion consisted of irregularly shaped discontinuous bone tra- 
beculae interspersed in a loose stroma of fibrillar connective tissue. The tra- 
beeulae were irregularly indented with coarsely granular, minutely fragmented 
margins (Fig. 20). The matrix was comprised of irregularly arranged mix- 
tures of finely lamellated and coarsely granular bone. Because of the irregular 
arrangement of the lamellar markings, the trabeculae presented a bizarre in- 
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Fig. 19. 





Fig. 20. 


Fig. 19.—Case 4. Low-power study showing discrete spherical lesion with central osteo- 
porotic zone and peripheral osteosclerosis. (H & E., original magnification, 65x.) 

Fig. 20.—Detail Fig. 19. Central zone showing irregularly shaped discontinuous bone 
trabeculae in a loosely fibrillar connective tissue stroma. Note small zones of osteoid. (H & 
E., original magnification, 400.) 
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‘ernal appearance. The osteocytes and osteocyte lacunae varied in shape and 
size from thinned elliptical outlines to large polyhedral proportions. Individual 
trabeculae were seen in which the osteocyte lacunae were irregularly enlarged 
and empty. Occasional small zones of osteoid were seen adjoining the trabecu- 
lae. There were very few osteoblasts and no osteoclasts. 





pes > 


Fig. 21.—Detail Fig. 19. Central zone showing numerous ovoid mononuclear cells of varying 
size with notably granular cytoplasm. (H & E., original magnification, 800 x.) 

The connective tissue was moderately cellular with a loosely fibrillar stroma. 
The connective tissue cells varied from small elliptical cells with fiattened, 
deeply staining nuclei to large cells with elongated stellate-shaped cytoplasm 
and prominent spherical nuclei. Throughout the connective tissue were nu- 
merous localized accumulations of ovoid mononuclear cells of varying size with 
deeply staining small round nuclei and prominently granular eosinophilic cyto- 
plasm (Fig. 21). Numerous engorged capillaries were also seen. 

The peripheral osteosclerotic zone consisted of thick, closely spaced tra- 
beeulae which were continuous with the central porotic area on one aspect and 
normal bone on the other. For the most part, the bone in this area was finely 
lamellated with small spherical osteocytes (Fig. 22). Occasional areas of non- 
lamellated, coarsely granular, paler-staining matrix with large polyhedral 
lacunae were seen along the endosteal margins (Fig. 23). The medullary 
spaces were small. Connective tissue cells were more numerous than in the 
central porotie zone. Osteoblasts and osteoclasts were occasional findings. 

The microscopic picture of this lesion does not in its entirety conform 
with any previously described osseous pathologic change. Because of the rela- 
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Fig. 23. 
Fig. 22.—Detail Fig. 19, showing difference between trabeculae of central zone (left) 
and peripheral zone (right). Note numerous engorged capillaries in central zone. (H & E., 
original magnification, 200 x.) 
Fig. 23.—Detail Fig. 10. Trabeculae of peripheral osteosclerotic zone showing osteoid 
lining endosteal margins. Osteoclasts are also seen. (H & E., original magnification, 400.) 
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tively inactive status of the central portion of the lesion, diagnosis of its orig- 
inal nature is largely in the realm of conjecture. It may be assumed that in 
the central portion, the normal bone and marrow were removed and replaced 
by the existing tissues. However, neither the method of removal of the former 
nor formation of the latter is suggested by the present findings. The prominent 
tissue eosinophiles in the medullary spaces, although of interest, point to no 
specific diagnosis. 

The peripheral osteosclerotic zone may be interpreted as a zone of bone 
reaction comparable to that described in osteoid osteoma. However, the central 
portion in no way resembles the latter neoplastic lesion. 





Fig. 24.—Case 5. Mandible and maxilla occupied by radiolucent cystlike spaces separated 
by radiopaque linear demarcations. 





Case 5.—Male, aged 32. The patient presented no clinical oral signs or 
symptoms. Radiographie examination of the mandible and maxilla revealed nu- 
merous radiolucent cystlike spaces of varying size and shape, separated by 
prominent radiopaque linear demarecations (Fig. 24). Radiographic examina- 
tion of the remainder of the skeleton was negative. Serum calcium, phos- 
phorus, and phosphatase were within normal limits. 

Microscopic Examination.—Section* consisted of elongated trabeculae of 
bone which enclosed large medullary spaces containing connective tissue. In 


*Submitted for diagnosis by Dr. Joseph P. Lazansky, Tufts College Dental School. 











within the medullary spaces. (H & E., original magnification, 350 x.) 
Fig. 26.—Detail 
(H & E., original magnification, 600x.) 
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most of the trabeulae the bone was finely lamellated and contained elliptical 
aud polyhedral osteocytes (Fig. 25). Although the appositional lines presented 
some suggestion of a mosaic pattern, it was not a clear-cut finding. 

The trabecular margins were both smooth and eroded and in a large por- 
tion of the section were bordered by a thin layer of osteoid and an outer lining 
of osteoblasts. An occasional trabecula was seen in which an entire segment 
was formed by osteoid (Fig. 26). 

The connective tissue was notably fibrous and markedly cellular. The cells 
varied in shape from elliptieal to large polyhedral cells with prominent deeply 
staining nuclei. The latter cells predominated close to the trabeculae and in 
many areas were arranged in linear fashion in apposition with, or partially en- 
closed within, osteoid matrix. Numerous osteoclasts were seen within hollowed- 
out marginal concavities in the bone. Interspersed throughout the connective 
tissue were many thin-walled vacuolated spaces. 

Although lacking the clear-cut curvilinear markings generally associated 
with Paget’s disease," '® the other microscopic features of this case substan- 
tiated such a diagnosis. Ineluded in the latter features are the following: 
alteration of previously existing bone pattern and its replacement by newly 
formed bone trabeculae of diminished radiodensity, pronounced osteoblastic 
and osteoclastic activity, and replacement of fatty marrow by vascular con- 
nective tissue in accordance with no regular pattern. 

Although Paget’s disease generally entails an elevation in serum phos- 
phatase, monostotie cases without alteration in blood chemistry have been 
reported.?° 

Recapitulation and Summary 

The clinical, radiographic, and microscopic findings in five patients with 
eystlike radiolucent areas in the jaws (other than cysts of specific odontogenic 
or developmental origin) were presented. In each case, interpretation of the 
radiographic findings in terms of underlying microscopic changes was stressed. 
Such correlation revealed a marked difference in the nature of the osseous le- 
sions responsible for apparently comparable radiographic changes. 

The following diagnoses of the individual cases evolved from analysis of 
the clinical, radiographic, and microscopic findings: monostotie fibrous dys- 
plasia (Cases 1 and 2), localized osteodystrophy (Case 3), and Paget’s disease 
(Case 5). No specific diagnosis was offered in Case 4. 

The following suggestions regarding the diagnosis of radiolucent lesions in 
the mandible and maxilla (other than cysts of specific odontogenic or develop- 
mental origin) are prompted by the findings in this study: 


Distinction should be made between diagnoses based upon radiographic 
examination and those derived from microscopic study. The term ‘‘eyst’’ so 
commonly applied to areas of radiolucence is frequently inaccurate. When 
examined microscopically, such areas may not be eysts at all. They may be 
filled with bone, connective tissue, cartilage, blood derivatives or giant cells, or 
any combination of these elements.** Although the center of such masses may 
become liquefied, a true cyst with fluid contents and definite cystic wall is 
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actually only seldom seen, despite the fact that radiographically the lesion may 
appear as a discrete radiolucent area. 

In the microscopic description of osseous lesions, indiscriminate use of such 
terms as ‘‘eyst,’’ ‘‘cystic,’’ ‘‘fibrocystic’’ should be avoided. The use of such 
terms often unintentionally creates the erroneous impression that cyst forma- 
tion constitutes the primary pathogenesis of the osseous lesion under considera- 
tion. Actually, however, in lesions comparable to those presented previously 
in this paper, small cystic foci occur frequently in the marrow spaces. Such 
isolated foci may result from retraction, collagenization, and softening of the 
fibrous tissue, as well as from the absorption of small hemorrhages.2, They may, 
therefore, represent secondary findings of minor significance unrelated to the 
pathologic disturbance responsible for the predominant bony change. 

Diagnostic impressions derived from microscopic examination of osseous 
lesions alone, based as they are upon statie features of bone morphology, may 
frequently be inconclusive. On the basis of morphology alone, there are com- 
paratively few ways in which bone may become altered. There is, therefore. 
always the possibility that comparable microscopic bone pictures may merely 
represent similar phases of underlying pathologie conditions which differ 
markedly in fundamental nature and eventual outcome. Because of the in- 
completeness of isolated findings, be they clinical, radiographic, or microscopic, 
the diagnosis of osseous lesions entails integration of information derived from 
all sources. 
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BONE PATHOLOGY AS IT RELATES TO SOME PHASES OF 
ORAL SURGERY 


LesTeR CAHN, D.D.S.,* New York, N. Y. 


SIDE from neoplasms and’ infections, bone lesions fall into three cate- 
Lf \ gories. These are: osteomalacia, osteoporosis, and osteitis fibrosa, which 
is really a histologic sign for a number of diseases. 


Osteomalacia 

Osteomalacia is a disease due to faulty calcification of the matrix. His- 
tologically, the bone trabeculae have broad unealeified borders or seams of 
osteoid (Fig. 2}. 

One of the principal causes of osteomalacia is faulty absorption of calcium 
from the intestine. This in turn is seen in avitaminosis D, sprue, celiac dis- 
ease, and where there is a lack of bile salts in the intestine such as follows 
chronic obstructive jaundice and biliary fistula. 

There are extremely rare conditions in which calcium is lost through the 
urine and hence unavailable for bone formation. This is seen in renal tubule 
insufficiency with deficient ammonia formation, where fixed base is excreted in 
the urine to make up for the loss of ammonia; and in hyperealciuria without 
hypercalcemia. 

Osteoporosis 

Osteoporosis is a form of bone disease due to the insufficient formation of 
protein matrix. The condition is one of faulty protein metabolism rather than 
one of faulty caleium-phosphorus metabolism. 

There are three factors that enter into the formation of bone matrix. 
These are stresses and strains and the steroid hormones, all of which act 
directly upon the osteoblasts, and protein deficiency. 

A fine example of the effect of stress and strain on the development of 
bone is seen in the mandible of the Eskimo in his native environment. The 
Eskimo eats tough, uncooked, and often frozen food, and the strain necessary 
to chew this food results in the large overdeveloped jaw which can be best 
appreciated if viewed with the average puny mandible of the so-called 
civilized individual brought up on soft, pappy food. 

Another illustration of osteoporosis due to lack of stress and strain is that 
type associated with nonfunctioning teeth. This is disuse atrophy (Fig. 2). 

One thing that must be borne in mind in considering the jaws is that 
stimulation is almost always present when there are functioning teeth. For 
this reason, the picture of jawbone disease may be different from that seen in 
other bones, and it may be advisable at times to study edentulous areas, if 


Read before the monthly conference of the Now York Institute of Clinical Oral Pathology, 
March 29, 1948. 
*School of Dental and Oral Surgery, Columbia University. 
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Fig. 1.—Osteomalacia. A, Broad seam of osteoid. 





Fig. 2.—Osteoporosis due to lack of stresses and strains. The tooth on the right is in 
function and the osteoblasts have been stimulated into iaying down bone matrix. The tooth 
on the left is out of function and there are few trabeculae to be found. 

















Fig. 3. 





Fig. 4. 


Fig. 5. 





Figs. 3, 4, and 5.—Intraoral roentgenograms of a woman of 32 who had an artificial menopause 
induced through surgery. There is diffuse loss of alveolar bone throughout her jaws. 
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they are present, together with those containing functioning teeth. For ex- 
ample, Paget’s disease of the jaws presents a different roentgenologic picture 
from that of the calvarium, which in the normal course of events is not sub- 
jected to stresses and strains. 

The question of hormonal influence on the skeleton is an important one 
and at present is still a problematical one. We know of the definite bone 
changes seen in dysfunction of the pituitary, the thyroid, and the parathyroid 
glands. It is only of late that the steroid hormones have come into promi- 
nence. Those of the steroid group of importance are: the ovarian hormone, 
estrin, the male hormone, testosterone, and two formed by the adrenal cortex, 
adrenal ‘‘N”’ and adrenal ‘‘S.’’ Estrin, testosterone. and adrenal ‘‘N’’ are 
anabolic hormones; adrenal ‘‘S”’ is a catabolie one. 


7? ? 





Fig. 6.—Collapsed vertebra due to senile osteoporosis. In old age the deficiency in 
protein matrix is part of the general decrease in protein metabolism of advancing years. Also 
with increasing years there is loss of the steroid hormones. 

Estrin is evidently a direct stimulant to osteoblastic activity. It is known 
that during the normal egg laying cycle of the pigeon there is a very close 
correlation between the size of the ovarian follicles and medullary bone forma- 
tion. Experimentally, the injection of estrogens into birds accelerates the 
formation of endosteal bone. In the human female, with the cessation of 
estrin production at the menopause, there frequently follows the condition 
known as postmenopausal osteoporosis. 
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Testosterone promotes nitrogen retention and protein tissue metabolism. 

An overproduction of the adrenal ‘‘S’’ hormone counteracts the influence 
of the anabolic hormones resulting in deficient protein production and osteo- 
porosis. This is seen in Cushing’s syndrome where there is an overabundance 
of the adrenal “‘S”’ hormone and where osteoporosis is frequently found. 

I mention the influence of the steroid hormones for the sake of complete- 
ness, but there is little evidence that they leave too great an impression upon 
the jaws with this one exception. I have noticed that young women who have 
had an induced menopause, either through surgery or radiation, have de- 
veloped a severe alveolar atrophy or pyorrhea (Figs. 3, 4, and 5). It is just 
possible that the deprivation of estrin caused this condition. The subject is 
being further investigated. It would appear that in the jaws where there are 
functioning teeth and hence mechanical stimulus to osteoblastic activity, the 
gradual withdrawal of estrin during the normal period of the menopause 
would be neutralized. In the abrupt loss of estrin following. the induced meno- 
pause, decalcification of the‘alveolar bone may take place before compensation 
can be acquired. In this instance the stresses and strains of occlusion may be 
detrimental. 

In connection with the steroid hormones, senile osteoporosis must be men- 
tioned, for with old age some of these hormones are reduced or entirely lost 
(Fig. 6). 

Inasmuch as the bone matrix is a protein substance, any condition that 
favors faulty protein metabolism may result in osteoporosis. Protein deficiency 
may result from: 


Insufficient intake (starvation; chronic malnutrition). 

Impaired digestion or absorption. 

Impaired protein synthesis. Lack of nitrogenous building blocks, par- 
ticularly serum albumin. 

Increased loss of protein from the body. 

Inereased catabolism of protein. 


Osteitis Fibrosa 

Osteitis fibrosa is found when the normal marrow is replaced by fibrous 
tissue, and is usually the reaction of bone to decalcification, It is seen as the 
histologic sign of hyperparathyroidism, Paget’s disease, fibrous dysplasia, 
Albright’s syndrome (although now Albright feels that this syndrome should 
also be considered under the term fibrous dysplasia), neurofibromatosis, the 
bone lesions accompanying renal failure, and probably in certain locally in- 
fected lesions. In other words, osteitis fibrosa is not a disease entity. It is, 
as Snapper says, ‘‘merely a sign like fever, anemia, achlorhydria, ete.”’ 


Thus we see that we have a formidable array of diseases that present 
this one sign. In this paper I shall confine myself to only three of them that 
have definite jaw stigmata. These are: Paget’s disease, fibrous dysplasia, and 
hyperparathyroidism. 
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Paget’s Disease 

Paget’s disease, or osteitis deformans as the name implies, is a deforming 
disease of the bones and usually begins in middle age or later. The bones, 
although enlarged, are somewhat softened, which causes those bearing weight 
to become misshaped. Thus, there is curvature of the spine, bowing of the 
legs, and marked reduction in stature, all of which impart to the affected 
individual a simian appearance. The head gradually enlarges, a fact that 
causes the patient to obtain larger hats at frequent intervals. As Paget pointed 
out, this may be the first sign of the disease. Fractures are not uncommon. 
Severe rheumatic and neuralgic pains are generally present. 

Paget’s disease is not a generalized bone disease; it may attack many 
bones or be limited to one. 

The cause of Paget’s disease is entirely unknown. The initial lesion is a 
destructive one with simultaneous attempt at repair, especially in those bones 
subjected to stresses and strains. This is a continual process which results 
in overgrowth of bone of an inferior quality with little attempt at orderly 
arrangement of trabeculae. 





Fig. 7.—Histologic picture of Paget's disease. There is both osteoclastic and osteoblastic 
activity with fibrous replacement of the marrow. Note the characteristic mosaic design in 
the trabeculae. 


Histologically, the basic picture of Paget’s disease is one of osteitis 
fibrosa. The normal marrow is replaced by fibrous tissue and there is little 


evidence of inflammatory infiltration. The active resorption and deposition 
of bone are seen in the large number of osteoclasts and osteoblasts. The new 
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bone is laid down in a haphazard manner and the cementing lines of this 
irregularly deposited bone produce the mosaic design so characteristic of the 
histologic picture of Paget’s disease (Fig. 7). 


Fig. 8. 





Fig. 9. 
Fig. 8.—Intraoral roentgenogram of the maxilla affected by Paget's disease. Note the 


typical ‘“‘ground glass’’ appearance of the bone due to increased trabeculation of decreased 
radiopacity. 


Fig. 9.—Hypercementosis of Paget’s disease. 


Biochemical Studies.—In this disease the serum calcium and phosphorus 
have normal values. The alkaline phosphatase is greatly elevated. This one 
would expect in view of the marked osteoblastic activity. Of course, if the 
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disease is limited to one small bone, such as the jaw, the amount of osteo- 
blastic activity may not be significant enough to raise the phosphatase value, 
and all biochemical studies will be normal. In such a case, the diagnosis must 
rest on the roentgenographie and the histologic examination. 





Fig. 10.—Characteristic ‘cotton wool” appearance of Paget’s disease of the skull. 


Paget’s Disease of the Jaws.-—Paget’s disease usually affects the maxilla; 
the mandible is rarely involved. The x-ray reveals a hazy, so-called ‘‘ ground 
glass’’ effect, due to the increase in the number of trabeculae (Fig. 8). On 
occasion one may find small islands of hyperecalcification. Hypercementosis 
is frequently present (Fig. 9). Whether the causal factor of Paget’s disease 
is the same stimulant as the one responsible for the increased cemental deposit 
is mere conjecture, but the simultaneous occurrence of both conditions has 
been seen often enough to rule out mere coincidence. 
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Many of the sufferers from Paget’s disease complain of atypical facial 
neuralgia, a symptom that may first send them for advice and treatment. The 
cause of the neuralgia is obscure. Some believe that it is due to impingement 
on the nerves by deposits of new bone about foramina. I had a patient, a 
woman, who suffered from true ‘‘tic douloureux’’ which was relieved only 
by section of the second and third divisions of the fifth nerve. Years later she 
had to have the same operation performed on the opposite side. 


Diagnosis.—The diagnosis is made from the appearance of the patient, 
x-ray of the skeleton, particularly of the skull, which presents a characteristic 
‘‘cotton wool’’ appearance (Fig. 10), and histologic and biochemical studies. 
When only one bone is involved and the biochemical studies are normal, the 
diagnosis is based on the x-ray and the biopsy and must be presumptive. 





Fig. 11.—Fibrous dysplasia of the mandible. In this instance the roentgenographic appearance 
looks multicystic. 


Fibrous Dysplasia 
Fibrous dysplasia is a central bone lesion that may attack many bones or 
be limited to one bone. Most often, when several bones are involved, the 
condition is unilateral. Frequently accompanying the skeletal lesions are 
pigmentation of the skin and precocious sexual development, particularly in 
the female. 
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The etiology of the disease is unknown, but Jaffe is of the opinion that it 
is a disease complex due to a developmental defect. It shows no familial or 
hereditary characteristics. It is seen more often in females. 

The disease is found mostly in childhood and in early adolescence. In 
the silent, monostotic variety, the disease may be quiescent until middle life 
and then be only accidentally discovered. 

Fibrous dysplasia is an expansile lesion with thinning of the cortex and 
no periosteal reaction. The x-ray picture depends upon the changes found 
in what Jaffe terms the replacement tissue within the bone. If there is con- 
siderable ossification, the radiopacity may suggest an osteomatous growth. 
On the other hand, if the tissue is not ossified the radiolucency may suggest a 
cyst, and if the replacement tissue has irregularly eroded and distended the 
cortex resulting in bony ridges on the internal surface of the bone, the picture 
may look multicystic or resemble the intraosseous giant-cell tumor or amelo- 
blastoma (Fig. 11). 





Fig. 12.—The histologic appearance of the gritty material that occupied the “cystic” 
area shown in Fig. 11. Note the dense fibrous replacement of the normal marrow. There 
are neither osteoblasts nor osteoclasts -present. The bone appears to be a metaplasia of the 
fibrous tissue. 


When the lesion is explored, a fibrous, gritty tissue will be found. The 
grittiness is due to immaturely formed bone trabeculae. 

Histologically, the structure is one of osteitis fibrosa. The fibrous tissue 
is dense and embedded in it are thin islands of bone. Osteoblastic arrange- 
ment, for the most part, is missing about the trabeculae, for they are believed 
to be formed by metaplasia from the connective tissue (Fig. 12). In other 
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bones than the jaws, islands of cartilage may be found. I have never seen 
them in the jaws. 


Biochemical Studies.—The values for calcium, phosphorus, and _ phos- 
phatase are usually normal. Occasionally, the phosphatase may be increased 
but often the value is not elevated even when many bones are involved. This 
bespeaks against osteoblastic activity and favors the metaplastic theory of 
bone formation in this lesion. 


Fibrous Dysplasia of the Jaws.—Either the maxilla or the mandible may 
be involved. With increased knowledge of the disease, many of the bony 
enlargements of the jaws are better understood. It is now believed that the 
tumorlike lesion variously called osteofibroma or fibro-osteoma is fibrous dys- 
plasia. 


Diagnosis.—Since the x-ray picture is varied and the blood chemical 
studies are not characteristic, the diagnosis must be made from the histologic 
picture which, according to Jaffe, is decisive. 


Hyperparathyroidism 


The parathyroid glands regulate the interchange of calcium between the 
skeleton and the blood. Primary hyperparathyroidism is caused by hyper- 
secretion of the parathyreid hormone brought about by an adenoma of one 
or more of the glands. Ususally only one gland is involved. 

Primary hyperparathyroidism results in: general decalcification of the 
skeleton, bone pains, generalized osteitis fibrosa with bone cysts and giant- 
cell tumors (Recklinghausen’s disease of bone), gastrointestinal disturbances, 
and renal stones. 

It must be understood that primary hyperparathyroidism may exist for 
a considerable period of time before bone lesions are encountered clinically 
and even roentgenologically. This is especially liable to occur in those who 
take adequate amounts of calcium and vitamin D in their diet. The copious 
drinking of milk in this country probably explains why, in undoubted cases 
of primary hyperparathyroidism, bone changes are minimal in comparison 
with those found in Europe. It should be emphasized, however, that the skele- 
ton is always somewhat demineralized although no florid changes can be 
found in the x-ray. Occasionally, there are some changes to be seen in the 
alveolar bone when the rest of the skeleton appears to be normal. 

Our interest lies in that form of primary hyperparathyroidism that pro- 
duces Recklinghausen’s bone disease. 


Clinical Signs of Hyperparathyroidism of the Jaws.—Giant-cell tumor, 
either the intraosseous or the epulis type, may be the first inclination of the 
patient’s malady. The teeth may become loosened without pocket formation 
as a result of the demineralization of the jaws. 


X-ray Signs of Hyperparathyroidism of the Jaws.—The intraosseous 
lesion may look truly cystic. Sometimes it will appear septate or multilocular 
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due of the irregular erosion of the cortex. The result of the decalcifying 
effect on the jaws may manifest itself in the widening of the intertrabecular 
spaces and the loss of lamina dura about the roots. Albright has stressed this 
loss of lamina dura as an infallible sign. I cannot entirely agree with this 
finding. The lamina dura may be missing for a variety of reasons. 

The widening of the intertrabecular spaces imparts a bubblelike appear- 
ance to the x-ray picture (Figs. 13 and 14). This to me seems more character- 
istic, more so than the loss of the lamina dura. Frequently small cysts may 
be found, particularly in areas where there are no functioning teeth to stimu- 
late some new bone formation. 


Histologic Picture—The normal marrow is replaced by fibrous tissue, 
usually not as dense as that seen in fibrous dysplasia. The trabeculae are 
eroded by large numbers of osteoclasts producing what has been termed a 
dissecting resorption of the bone. While osteoblasts are active in trying to 
lay down new bone as a compensation for the destruction, the resorptive 
process seems to exceed the deposition so that cement lines of bone apposition 
are missing and there is little or no mosaic pattern to be seen. 

The cysts are caused by degenerative changes. The giant-cell tumor is 
composed of a matrix of spindle cells in which are embedded variable num- 
bers of multinucleated giant cells of the foreign body variety. There is often 
considerable hemorrhage and old blood pigment present. About these hemor- 
rhages the giant cells are most numerous. Frequently they can be seen 
phagocyting erythrocytes and blood pigment. 

The presence of areas of hemorrhage accounts for the name of brown 
tumor given to these growths. On sectioning a freshly removed tumor, the 
cut surface has a distinctive maroon color resembling that of liver. 

The large numbers of giant cells found in these tumors are the reason 
for the English pathologists calling them ‘‘osteoclastomas,’’ for they believe 
the giant cells are osteoclasts. I have found most of these giant cells about 
hemorrhage. They are phagocytic cells and are not specific for any one tissue. 

In the jaws I do not believe it is possible to distinguish the giant-cell 
tumor of hyperparathyroidism from the purely local lesion, be it of the intra- 
osseous type or one of the epuloid variety. For this reason, whenever a giant- 
cell tumor of the jaw is found, it is imperative that the patient be further 
examined to rule out hyperparathyroidism. 


Biochemical Changes.—The following changes are found in primary 
hyperparathyroidism with bone changes: 

Increased serum calcium. 

Decreased inorganic serum phosphorus. 

Inereased excretion of phosphorus in the urine. 

Marked increase in the alkaline serum phosphatase. 


These changes Snapper calls the biochemical syndrome, and they are of 
the greatest importance in distinguishing Recklinghausen’s disease from other 
diseases of the skeleton. If the biochemical syndrome is not present, the 
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lisease is not Recklinghausen’s disease regardless of the amount of decalci- 
fication present. On the other hand, if the biochemical syndrome is present, 
a diagnosis of hyperparathyroidism must be made even though there is no 
extensive demineralization of the skeleton. In the latter case, the alkaline 


Fig. 13. 








as Ee e 
Fig. 14. 

Figs. 13 and 14.—Intraoral roentgenograms of a patient suffering from hyperparathy- 
roidism. The patient was a 37-year-old woman who had recurrent kidney stones. The skel- 
etal changes were imperceptible but the typical hyperparathyroid biochemical syndrome was 
present. At operation a parathyroid adenoma was found. Note the peculiar “soap bubble 
appearance of the bone. 


phosphatase may appear normal but the other factors of the syndrome are 
present. Further confirmation can be had by measuring the calcium excre- 
tion in the urine with the patient on a low calcium diet such as the Bauer-Aub 
diet. On the Bauer-Aub diet, which contains about 125 mg. calcium, the 
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normal person excretes less than 100 mg. calcium in the urine in twenty-four 
hours. The patient with hyperparathyroidism would excrete more than 200 
mg. daily. 

All tests must be repeated. No one should be satisfied with a single 
report. 


Procedure to Be Followed When Hyperparathyroidism Is Suspected From 
the Jaw Signs.—Blood chemistry studies are made. These, as we have seen 
should inelude calcium, phosphorus, and phosphatase determinations. Some- 
times the serum protein determination becomes important particularly if the 
phosphorus remains low in the face of normal serum calcium values. The 
determination of calcium excretion in the urine is often necessary. The skele- 
ton should be completely x-rayed. 


It cannot be too strongly emphasized that expert consultation must be 
had. All tests must be performed by reliable laboratories, and the x-ray find- 
ings must be interpreted with the greatest of care. 

The discovery of a case of parathyroid tumor from the jaw signs is one 
of the finest services that the dentist or oral surgeon can perform for his 
patient, for in this way the individual may be saved from a crippling and 
often fatal issue. 

Secondary Hyperparathyroidism 


While this condition does not leave as marked an imprint on the jaws as 
does the primary variety, there have been lesions reported attributable to it. 

Secondary hyperparathyroidism is caused by enlargement of the para- 
thyroid glands in compensation for the existence of hypocalcemia. In con- 
tradistinction to primary hyperparathyroidism, which is due to an adenoma 
of one gland, all four glands are enlarged. Secondary parathyroid hyper- 
plasia is found most often in renal failure of long standing, and when it 
occurs in children, has been erroneously ealled renal rickets. Today the bone 
changes accompanying secondary hyperparathyroidism are referred to as 
renal osteodystrophy. The bone changes are a general osteitis fibrosa, not as 
florid as that found in primary hyperparathyroidism, and there are usually 
no giant-cell tumors or cysts. 

That the jaws may be involved in secondary hyperparathyroidism is seen 
from the three cases reported by Weinmann. All patients had chronic 
glomerulonephritis. The osteitic defects appeared in the x-ray as radiolucent 
areas that could have been confused with dental granulomas or cysts. Wein- 
mann believes that it is possible that some of the radiolucent areas connected 
with vital teeth may be osteitic foci of secondary parathyroid origin. His 
eases have practical significance, not only because root therapy or extraction 
may further deteriorate the lesion, but because the finding of an osteitic focus 
of unknown origin in the jaw should lead one to think of the possibility of 
the presence of secondary hyperparathyroidism and renal damage. Once 
again the dentist may be in a position to diagnose severe general disease from 
the jaw signs. 
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Summary 


1. Aside from neoplasms and infections, bone lesions fall into three cate- 
gories: osteomalacia, osteoporosis, and osteitis fibrosa. 

2. Osteomalacia is a disease due to faulty calcification of the matrix. 

3. Osteoporsis is a condition due to the failure of the osteoblasts to lay 
down matrix. 

4. The factors that enter into the formation of the bone matrix are: 
stresses and strains and steroid hormones, both of which act directly upon the 
osteoblasts, and protein deficiency. 

5. Osteitis fibrosa is not a disease entity but a histologic sign of the 
withdrawal of calcium salts from the bone. 

6. The three diseases of bone with the histologic sign of osteitis fibrosa 
that most often attack the jaws are: (a) Paget’s disease, (b) fibrous dys- 
plasia, and (e) hyperparathyroidism. 
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Discussion 


Henry L. Jaffe, M.D.—Dr. Cahn has certainly given you a full background for the 
modern point of view about many of the bone diseases, or at least the porotic bone dis- 
eases, In the course of his reading of the manuscript, he emphasized the biochemical 
syndrome, without saying immediately that he was referring to the biochemical syndrome 
of hyperparathyroidism. I am glad he did say it in the subsequent demonstration, because 
there are different biochemical syndromes for different conditions. For instance, rickets 
and osteomalacia have their own serum biochemical changes which, together with the 
histologic changes in the bone tissue, constitute the whole constellation or complex that 
permits making an unequivocal diagnosis of rickets or osteomalacia. 


[ think what Dr. Cahn has pointed out about the reticulated structure in the jaw- 
bones in cases of hyperparathyroidism is very interesting. It reminds me of the changes 
that I observed in the course of experimental hyperparathyroidism; in fact, the jawbones 
themselves were the site of what were perhaps the most severe changes developing in 


— 
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the experimental animal. ‘This is aseribable to the fact that the jawbones are sites 
of such constant functional trauma. 

I would like to know whether Dr. Cahn has biopsy material from areas showing the 
reticulated bone structure, for I would be surprised if no actual fibroporotie cytologic 
changes were demonstrable. I wholeheartedly agree with Dr. Cahn’s remarks concern- 
ing osteomalacia, but I think that what he said about osteoporosis needs qualification. 
Osteoporosis is a word which has been used too glibly and too casually. On the other 
hand, lately it has been restricted as a diagnostic term to designate a particular histo- 
pathologic picture, and specifically the picture of passive bone atrophy. Actually, passive 
bone atrophy is an old concept in the field of bone pathology and can already be found 
adequately covered in the monograph on osteomalacia by Pommer. The way in which 
passive bone atrophy develops is that there is a continuation of normal wear and tear 
resorption but a retarded new bone deposition, so that actually the bone wastes away, 
new bone not being deposited. Of course, one can call the result osteoporosis, but one is 
justified in doing so only if he restricts the term to that type of rarefying porotifying 
condition not associated with new bone deposition, that is, where there is merely a 
progressive wasting of the osseous substance. Actually, I think ‘‘passive bone atrophy’’ 
is better than the term ‘‘osteoporosis.’’ In the Cushing syndrome, there is a disordered 
protein metabolism, and some workers, taking this fact as a point of departure, have 
maintained that the osteoporosis so commonly observed in connection with this syndrome 
reflects an inability of the osteoblasts to deposit collagenous bone matrix on account of 
the disturbed protein metabolism. I think this may not be the full explanation. For is 
it likely that disturbed protein metabolism is the fundamental explanation of the porosity 
of the bones in the postmenopausal state, or in inactive atrophy. 

I go on now to one of my pet subjects, osteitis fibrosa. I, for one, feel that we 
ought to abandon that term altogether. Dr. Cahn discussed a number of conditions under 
osteitis fibrosa, but then took particular care to point out that the pictures of these 
various conditions were different. If that is the case, why call them all osteitis fibrosa? 
That name is a holdover from the days when Paget’s disease was called osteitis fibrosa, 
hyperparathyroidism was called osteitis fibrosa, and even every scar in a bone was called 
osteitis fibrosa. The ‘tissue pattern particularly characterized by a fibrosing reaction 
is that seen in hyperparathyroidism. This pattern is distinguished by osteoclastic resorp- 
tion, connective tissue replacement, and even new bone formation. The picture of Paget’s 
disease, of course, includes some connective scarring reaction, but there need not be much 
of it. 

I think that Dr. Cahn’s emphasis on fibrous dysplasia is correct. Many patients 
show rarefied lesions in the upper or lower jaw, sometimes alone and sometimes in connec- 
tion with lesions in other bones. These jaw lesions are usually identical with what he 
pointed out was often called osteofibroma or ossifying fibroma of the jaw. The point he 
makes about the difficulty of diagnosing purely on the x-ray basis of a lesion of fibrous 
dysplasia in the jaw is also correct, since a solitary rarefying lesion in the jaw producing 
a multiloculated rarefaction shadow may represent one of a number of things, such as an 
adamantinoma or an ameloblastoma, for instance. 


In connection with Paget’s disease, I think that one more thing ought to be pointed 
out, in addition to those very interesting and clarifying pictures shown by Dr. Cahn 
relating to the cemental reaction around the roots of the teeth. I am referring to the 
lesion known as osteoporosis circumscripta of the calvarium. This is a circumscribed, 
porotie lesion unaccompanied by thickening of the calvarium. Dentists sometimes take 
x-rays not only of the jaw regions but also of the calvarium, and they may spot these 


large rarefied areas, sometimes running 6, 7, or 8 cm, across the vault, and be puzzled 
about their character. That type of circumscribed calvarial rarefaction is known to be the 
forerunner of changes of typical Paget’s disease in the calvarium; also those rarefying 
porotie calvarial lesions may, on the other hand, sometimes be present for ten or fifteen 
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years and not undergo transformation into those of typical Paget’s disease. They may 
maintain that static state for many years, while the rest of the skeleton presents evi- 
dences of progressing Paget’s disease. 


Doctor.— What at present are the essential features in the diagnosis of polyostotie 
fibrous dysplasia, especially with reference to histologic diagnosis? In other words, how 


does one make the diagnosis, given the complete data of x-ray study, blood chemistry 
studies, and a histologic slide? 


Dr. Jaffe.—I think Dr. Cahn covered that very well. The condition that we call 
fibrous dysplasia, and that others have called by other names, is a condition that may be 
seen affecting part of one bone. It may be seen affecting several bones of one limb. If 
the limb is an upper limb, it may even be seen in one bone, or two bones, or several bones 
of the skull on that side, or it may be seen in the bones of one upper limb and one lower 
limb in the same subject, or in bones of both sides of the body; or it may be seen more 
or less localized in the ribs and vertebrae, ete. In short, it has a widely varying dis- 
tribution. Roentgenographically, as Dr. Cahn pointed out, the picture varies in accordance 
with the amount of new bone in the replacement connective tissue, At one extreme, the 
x-ray shadew shows diffuse radiopacity if there is a lot of new bone, while at the other 
extreme it shows diffuse radiolucency if there is relatively little new bone formation. If 
the cortex of the bone has been thinned, the contour has been bulged, and the inner surface 
of the bone has been ridged, one finds, furthermore, a trabeculation suggesting even a 
cystic area. Altogether, this x-ray picture applies to the jaw just as much as it applies 
to a lesion elsewhere in the skeleton. 

Biochemically, the serum calcium is normal, the inorganic phosphate is normal, and 
the phosphatase is elevated if there is considerable bone involvement. It may be slightly 
elevated with involvement of a few bones. Histologically, Dr. Cahn showed you two 
extremes in his cases: In one case, he showed you a picture of a lot of connective tissue 
with sparse trabeculae of new bone in it; then he showed you the slide from the woman 
who had the multicystic lesion in the mandible, where there was a good deal of new bone 
formation set off against a collagenous background. I have seen fibrous dysplasia lesions 
in which there were massive areas of collagenized, hyalinized connective tissue, with 
practically no bone, while one-half inch, one inch, or two inches away from that area 


there was considerable new bone in the background connective tissue. 





SOME PATHOLOGIC ASPECTS OF CYSTS OF THE JAWS 





Harotp G. Worman, D.D.S.,* MINNEAPOLIS, MINN. 


ENTISTS are frequently called upon to diagnose and treat cysts of 

the jaws. This is particularly true of those whose practices are limited to 
oral surgery. Since x-ray examinations are more frequently made than for- 
merly, it has been found that cysts of the jaws are quite common and may de- 
stroy or distort much bone. 

Not infrequently we find that inadequate attempts have been made to 
treat cystic areas without the operator knowing what he was dealing with. 
Numerous such instances called to my attention the likelihood that not many 
dentists knew how to diagnose a cyst in the jaw and that likely only an oc- 
casional one knew how they develop. Consequently, inasmuch as we had 
for the most part used in our teaching the classification of the British Dental 
Association for some years without a very satisfactory scientific explanation 
of the histopathologic changes involved in cyst development, and also because 
we were being chided by tumor pathologists, I began to study the literature 
on the subject of cysts of the jaws. 

There seems to have been a tendency to consider all cysts of the dental 
area aS neoplasms, and so where there was an attempt at all to describe their 
histopathology there has been confusion, incompleteness, and misunder- 
standing. This accounted for the attitude of the tumor pathologists. 

Brief consideration brought out the fact that nearly all cysts of the jaws 
are very intimately related to if not the result of inflammation. The most 
common and most typical cyst in the dental field is the ‘‘dental root cyst.”’ 
It is the result of inflammatory processes. In fact, the inflammation, which 
is present because of irritation from the root end of the nonvital tooth, is 
not peculiar to this situation but rather is the same as inflammation found 
under other circumstances. 

Irritation causes inflammation. Inflammation being the local reaction 
of a tissue to an injury is directed toward the destruction and removal of the 
irritant, the removal of tissue killed by the irritant, and the repair of the in- 
jured tissue. 

Some rather astounding errors in explanations of the development of 
dental root cysts have appeared, even in quite recent literature. For example 
one concept called attention to the fact that epithelial rests are present in 
the periodontal membrane and periapical tissues and, consequently in dental 
granulomas. This epithelium was said to become ‘‘ 
and to proliferate in such a manner as to surround and wall off islands of 
connective tissue. Photomicrographs and diagrams have been shown in this 
connection but not in serial section. Such isolated masses of connective 
tissue it was reasoned, would have no blood supply and would die, thus con- 
stituting the beginning of the formation of a cyst. I do not believe that one 
fundamental tissue of the body wars against another in this manner. 


activated’’ in some cases 


Read at the Second Annual Meeting of the American Academy of Oral Pathology, 
Chicago, IIl., Feb. 8, 1948. 
*University of Minnesota. 


934 














PATHOLOGIC ASPECTS OF CYSTS OF JAWS 935 


If one considers inflammation in the light of what has been stated pre- 
viously, he will realize that the irritating factor will have killed some tissue 
cells and will have injured other tissue cells. Those which live will return 
to normal, but dead cells cannot remain unchanged in living tissues. Our 
attention, therefore, is directed to such dead cells. 

It is well known that autolization takes place to reduce dead cells to a 
liquid state. Such liquid is more concentrated than surrounding tissues and 
tissue fluids and causes adjacent cells to die and become autolized. This 
adds to the amount of toxic material which exists in the mass of tissue. This 
phase of the process continues, but is also associated with other cireum- 
stanees. Osmosis plays a part by pouring in isotonic fluids in an attempt 
to neutralize the hypertonic material already present from cell digestion. 
As these changes take place, squamous epithelium present in the inflamed 
area about the tooth apex may become activated and begin to proliferate. 

Nature abhors a condition where connective tissue is in contact with or 
exposed to a foreign or external environment, Nature has thus ‘provided 
epithelial covering for all exposed body surfaces including the respiratory, 
urinary, and digestive systems. If a surface becomes injured and the epithe- 
lial covering is lost from an area thus exposing connective tissue, that area 
will again be covered over by epithelium as soon as conditions permit such 
healing. . 

With the connective tissue making up the inflamed area about the apex 
of a nonvital tooth containing a mass of foreign material as described pre- 
viously, epithelial rests in the region may proliferate in such a manner as to 
wall off such foreign fluids from the’ connective tissue, placing the fluids on 
the outside of the body in some such sense as we consider the contents of the 
stomach to be on the outside of the body. 

We now have a eavity in the connective tissue lined with squamous 
epithelium and filled with fluid of varying consistency. This is a dental 
root eyst, and is typical of the cysts of the jaws. 

Another set of circumstances may result in other cysts basically like the 
dental root cysts. Examples are the dentigerous cysts and some of the 
developmental cysts of the jaws. 

In areas where epithelium or epithelial rests are present as in regions 
where structures like the globular and maxillary processes normally become 
fused in development, or in the periodontal membrane, epithelial cells may be 
present in the form of tubes similar to blood capillaries. Such circumstances 
may be reason for stasis of fluids. Continued stasis leads to concentration 
and toxicity. Therefore, we find an accumulation of material surrounded by 
epithelium in a field of connective tissue. Such stasis is likely what happens 
where the epithelial covering of the enamel of an unerupted tooth becomes 
separated from the enamel. If so, the manner of development of the dentiger- 
ous cyst is explained, excepting, of course, those cases in which a so-called 
dentigerous cyst is really a neoplasm known as ameloblastoma. 

Thus we find that most of the cysts of the jaws are readily explained on 
the basis of inflammation, sluggish circulation, or neoplastic processes. 








Case Reports 


GAFFKY’S TETRADS 


Maurice J. OrtnGER, D.D.S., New York, N. Y. 


HE patient, a 26-year-old white man, complained chiefly of severe pain 
and raw feeling in the gingival mucosa of the lower left-molar region, and 
in the cheek in that area. He also complained that his mouth felt like a 
‘*sore throat,’’ he had no appetite, was feverish, and felt exhausted and weak. 


Clinical Examination.—Lesions closely resembling mucous patches were 
noted on the inner aspect of the lower posterior third of the left cheek, and 
on the gingival muéosa on the buccal aspect of the lower left first, second, 
and third molar area. The teeth appeared normal; the third molar was fully 
erupted. The affected tissues appeared to lack tissue tone, and there was 
some hyperemia present. 

The patient’s torso and lower extremities showed the scars of numerous 
tick and chigger bites. The cervical, axillary, and inguinal lymph nodes 
were palpable and notably enlarged. The submaxillary gland on the affected 
side was slightly involved and tender to palpation. The sublingual glands 
appeared to be normal. He ran an intermittent temperature ranging from 
100° F. to 103.4° F. He gave evidence of general malaise. The dermatolo- 
gist called in consultation concurred that the oral lesions looked suspiciously 
like syphilitic mucous patches. 


Roentgenologic Examination.—No pathology was noted. 


Case History —The patient had lived and worked on a dairy farm in 
Wisconsin all his life, prior to his induction into the Army a few months pre- 
viously, At the time of this examination, he was stationed in an Army camp 
on the Gulf Coast of Flerida (Camp Gordon Johnston), and had received 
numerous tick and chigger bites over various parts of his body while march- 
ing through the sandy wastes in this area. He had a sudden onset of sore- 
ness in his mouth three days previously; he had waited for it to subside, but 
as it did not and he felt progressively worse, he had reported on sick call 
at his dispensary on the morning of the third day. Upon examination, he 
was found to have a temperature of 103.4° F. and had been sent to the hos- 
pital for immediate admission. His chief complaint being the sore mouth, a 
dental examination (bedside) by the oral surgeon was requested, and the 
previously mentioned findings resulted. 


Received for publication Jan. 15, 1948. 
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Provisional Diagnosis.—From the evidence of the preliminary examina- 
tions, several potential diagnoses existed: 


1. Syphilis (as evidenced by what appeared to be mucous patches on 
the mucosa of the mouth, and the enlarged lymph nodes). 

2. Undulant fever (from the history of having spent most of his life on 
a dairy farm, the intermittent fever, and the enlarged lymph nodes). 

3. Tularemia, or tick fever (from the history of many tick and chigger 
bites, and especially in view of the enlarged inguinal lymph nodes). 

4. Vineent’s stomatitis. despite the lack of clinical symptoms such as 
membranous slough tissue and fetid odor. 


5. Diabetes (from the general clinical picture). 


Laboratory Examination.—A dark-field examination of a smear obtained 
from one of the mucous lesions proved negative. Kahn and Wassermann 
tests likewise proved negative for syphilis. Laboratory tests for undulant 
fever, tularemia, and tick fever proved negative. Urinalysis and blood sugar 
proved negative for diabetes. Smears for Vincent’s stomatitis also proved 
negative. Blood and agar culture plates were then impregnated with smears 
taken from the oral lesions. Within seventy-two hours, colonies of growth 
were noted on both media. The growth on the agar plate appeared to be a 
pure culture. It was cream-white in color, and of a viscous fluid consistency. 
Several slides were prepared and examined by the bacteriologist. Numerous 
small cocci were noted, similar in size and appearance to the diplococeus, but 
in clusters of four instead of the usual groups of two. No other organisms 
were noted. 

Laboratory diagnosis: Gaffky’s tetrads (Gaffkya tetragena or M. Tetra- 


genus). 


Treatment.—Since no specific information regarding treatment was 
available, the following routine was instituted. First the area was sprayed 
with 1 per cent solution of chromic acid, followed by 2 per cent solution of 
hydrogen peroxide and then topical application of 2 per cent gentian violet 
in aqueous solution. Penicillin was administered intramuscularly, 30,000 
units q. 3 hours for seventy-two hours. Multiple vitamins were pre- 
scribed, and the patient was placed on a bland diet. Smoking was prohibited. 
On the third day of treatment the fever subsided, and within one week all 
clinical and oral symptoms had disappeared. The lymph nodes appeared 
comparatively normal; there was no further evidence of malaise, and the 
appetite was normal. He was kept under observation for another week and 
then returned to duty as cured. He remained at the camp for several months, 
and during that time there was no evidence of recurrence of the condition. 


Conclusion 


This casé emphasizes the valuable role that the laboratory can play 
in arriving at an accurate differential diagnosis in obscure conditions 
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with confusing clinical symptoms. Since no other causative agent was dis- 
covered in this case, it would appear that this patient’s illness with its 
severe clinical symptoms was caused by the Gaffkya tetragena, an organ- 
ism usually considered nonpathogenic for man. Jordan and Burrows! state 
that the Gaffkya tetragena is a parasitic coccus frequently found in the up- 
per respiratory tract and often occurring in the healthy mouth. In isolated 
instances, it has been reported in pure culture, from abscesses in animals 
and man. 

Fornaca’? wrote that this organism is probably of low grade virulence, 
and unable as a general rule to invade the human tissues, except after the 
resistance has been lowered by some depressing influence, especially of the 
kind caused by the invasion of some other bacteria. He reported one case 
of septicemia in man, however, in which the Gaffkya tetragena was found in 
pure culture in the blood. He also stated that it is among the bacteria not 
uncommonly found in suppurations of the mouth and neck. 

Topley and Wilson* believed that this organism may be pathogenic for man, 
since it oceasionally is found with other organisms in pus. Although these tet- 
rads are found in the sputum of tubercular patients, as well as in the normal 
sputum, they are generally considered to be nonpathogenic. Their presence 
in the pus of abscesses indicates, however, that some strains may be patho- 
genic for man.* These tetrads are found in the human mouth, and are be- 
lieved infrequently to be the cause of abscesses in the investing tissues around 
teeth.’ 
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CELLULITIS OF DENTAL ORIGIN 


RaLtpH W. Epwarps, B.S., M.A., D.D.S., Kansas Crry, Mo. 


ELLULITIS is a spreading inflammatory reaction of tissue due to in- 

fection. It follows bacterial invasion and is more pronounced than sim- 
ple inflammation of a part. It arises and may spread rapidly, with an in- 
crease in the tension of the tissues involved, and displays a more severe 
manifestation of the cardinal signs of inflammation. It terminates by resolu- 
tion or suppuration. A common cause of cellulitis about the face and jaws is 
infected teeth. 

Report of Case 


History.—A woman, aged 24, entered the General Hospital on Aug. 8, 
1947. with a chief complaint of swelling of the left side of the face. The 
previous day her 2-year-old daughter accidentally hit her in the mouth with 
her fist. Two hours later her lip began to swell, and the swelling had steadily 
increased over the left side of the face. 


Clinical Examination.—The left side of the face, from the supraorbital 
region to the inferior border of the mandible, was extensively swollen (Fig. 
1). The left eye was partly closed and a generalized orbital ecchymosis 
existed. The left ala and naris of the nose and the entire upper lip were 
distorted by the swelling. The entire region involved was painful to touch. 
Oral examination revealed a classic picture of a dentition wrecked by exten- 
sive caries. An advanced gingivitis was present. The left maxillary second 
incisor was loose and extremely painful to touch. Doubtless this was the 
tooth, when traumatized by the blow, that had started the spreading of the 
infection. Temperature was 101.8°, F., pulse, 120, and respiration, 32. White 
cell count was 10,550. 


Roentgenologic Examination.—A complete intraoral x-ray survey was 
made the day of admittance to the hospital, and it showed a dentition that 
was hopelessly involved with dental caries and infection. The causative 
factor of the present illness, the left maxillary second incisor, revealed a 
tooth the coronal part of which was virtually destroyed by caries and the 
apical portion of which was involved with extensive bone destruction (Fig. 
2). 

Treatment.—The patient was given penicillin, 40,000 units statim intra- 
muscularly and then continued with 30,000 every three hours. Hot magne- 
sium sulfate packs were applied continously to the involved region. Hot 
saline oral irrigations were given every hour while the patient was awake, 
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Fig. 1. Fig. 2. 
Fig. 1.—Photograph of patient made on Aug. 8, 1947, showing the extent of the cellulitis. 


Fig. 2.—Roentgenogram of left maxillary second incisor, showing the extent of periapical 
destruction. 
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Fig. 3.—Photograph of patient made on Aug. 16, 1947, showing the result after the control 
of the cellulitis. 
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and codeine sulfate gr. ss., was prescribed for the relief of pain. Foreed 
fluids up to 3,000 e.c. daily were prescribed. On Aug. 11, 1947, local- 
ization of the infection had occurred intraorally in the region of the left 
canine, and a stab incision permitted the evacuation of about 5 ¢.c. of frank 
pus. From that time the swelling and the white cell count decreased to 
normal by Aug. 13, 1947. 


Operation—On Aug. 14, 1947, following premedication of morphine 
sulfate gr. 1/6 and atropine sulfate gr. 1/150, anesthesia was induced by 
intravenous sodium pentothal. The left maxillary first and second incisors 
and canine were removed. The labial mucosa in this region was retracted, 
and the necrotic alveolar process was resected. The mucosa was replaced 
but not sutured. 


Course.—The postoperative course was uneventful. Penicillin was con- 
tinued and codeine, gr. ss., was given for pain as needed. Improvement con- 
tinued, and on Aug. 16, 1947, the patient was released from the hospital to re- 
turn the following week to the outpatient clinie for the removal of the re- 
maining teeth. (Fig. 3.) 

Comment 

The maxillary second incisor is the smallest of all the upper teeth, and 
because of its size it is the tooth that is most easily destroyed by dental caries. 
Because of this fact dental abscesses of the second incisor arise more fre- 
quently than of any of the other anterior teeth. Infections of this region of 
the jaw and face are extremely dangerous because of the possibility of the 
infection causing a cavernous sinus thrombosis with its usually fatal con- 
sequences. However, with the advent of penicillin as an antibiotic, these in- 
fections can be controlled more surely, and it is not uncommon with the use 
of penicillin to abort a cellulitis before suppuration has developed. 


The patient discussed in this report had an abscess of the left maxillary 
second ineisor which was in a quiescent state. The blow from the child’s 
fist was severe enough to traumatize the area of the abscess and allow it to 
spread to the surrounding tissues, resulting in a cellulitis. Fortunately, local- 
ization of this infectious process occurred, permitting early incision and 
drainage. With the aid of penicillin this infected condition was controlled, 
and, after the removal of the offending teeth, cured. 








Professional News Items 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its annual midwinter meeting 
and luncheon at the Hotel Pennsylvania on Sunday, Dee. 5, 1948, at 12:30 p.m. Round- 
table discussions on dental-medical subjects will follow. All members and interested den- 
tists and physicians are invited. 


Address to: 


Dr. William M. Greenhut, National Secretary, 
124 East 84th St., 
New York 28, N. Y. 
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Collective Review 


CLEFT PALATE. PART II. TREATMENT 


RicHarp C. Wesster, M.D., BRookiiIne, Mass. 


Introduction 

HE first portion of this review which appeared in the July issue of the 

JOURNAL mentioned congenital insufficiency of the palate briefly. However, 
in order to understand fully the goals of the complex methods of treating vari- 
ous types of cleft palate cases and the methods of treatment themselves, it is 
necessary to discuss in more detail congenital insufficiency of the palate. Many 
ot the methods for treating this condition are applicable to other types of 
palate surgery. 

In 1933, Dorrance? wrote an outstanding review of the literature to that 
date and the review appearing here is but an attempt to carry on in the foot- 
steps of this leader. I have borrowed freely from his review, where necessary, 
to include references previous to 1933 in order to make clear the logical develop- 
ment of the methods accrued since that time. The reader who is anxious to 
obtain more complete information on the literature written before 1940 is 
referred to the reviews of Dorrance? and of Brophy,’ Ivy,*** and others. 
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Congenital Insufficiency of the Palate 
Dorrance? in 1933 wrote: 


Congenital insufficiency of the palate is a condition in which the velum, assisted by the 
superior constrictor muscle of the pharynx, fails to produce sphincter-like closure between the 
nasopharynx and oropharynx, a condition essential for the production of normal speech. 
While congenital insufficiency of the palate has probably existed from the beginning of the 
human race, no reference to it occurs in the literature until 1825. 


Roux?** in 1825 stated that in 1823 he observed a young girl who nasalized 
so badly that her speech was unintelligible. She had a cleft of the posterior 
portion of the velum and a faulty union of the bony tissue of the hard palate 
under an intact mucosa. (Dorrance® states that as far as he was able to 
ascertain by an exhaustive study of the literature, Roux was the first to de- 
seribe this variety of submucous cleft palate. ) 

Demarquay”** in 1846 showed a dissection in which there had been a cleft 
of the velum and the bony palate with the cleft in the bony palate filled with 
fibrous tissue and the mucosa intact over it. 

Passavant”’ in 1862 reported a case of spontaneous healing of a cleft in 
the velum at the age of 15 months. In this patient there was an absence of a 
median triangular portion of the posterior half of the bony palate but the 
mucosa was intact in this region. However, there was a cleft of the alveolar 
border. 

In America, Mears?*’ in 1893 was the first to report marked shortening of 
the velum with pronounced nasal and guttural speech. 

Kelly?* introduced the term ‘‘submucous cleft palate’’ into the literature 
in 1910; and Limberg?’® in 1927 introduced the terms ‘‘fissura ossea occulta,’’ 
meaning submucous cleft of the hard palate, and ‘‘fissura muscularis occulta,”’ 
meaning submucous cleft of the soft palate. 

Dorrance? writes: 


In cases of the submucous cleft palate there is a deficiency of the submucous part 
of the bony palate. This deficiency may vary from a mere notch to a large V-shaped loss 
of bone. The palatal mucosa is always intact. The velum in this case is pulled forward 
with marked shortening in the anteroposterior diameter of the palate. The central-portion 
of the velum which covers the deficiency in the bony palate is composed essentially of 
mucous membrane. This membrane can be seen to move up and down in the roof of the 
mouth during respiration. The insertion of the levator palati muscles in these cases is 
displaced forward. Hence, they are unable to raise the velum upward and backward to 
the desired point against Passavant’s cushion, at which point, as previously stated, velo- 
pharyngeal closure takes place. It must be remembered that there are cases of submucous 
cleft palate in which there *» ao loss of bone, but in which there is a submucous cleft in 
the muscular tissue and in ‘ie palatal aponeurosis which enters this from the velum. 


Dorrance lists six varieties of congenital insufficiency of the palate: 

1. Cases in which the entire palate is normal in appearance, but in which the velum 
is unable to approximate the pharyngeal wall because of the antero-posterior shortening 
of the hard palate and the velum. 

2. Cases in which the velum is normal in length and in which the hard palate is short. 

3. Cases in which the hard palate is short and the velum is shorter than normal. 

4, Cases in which the hard palate is normal in length and outline but in which there 
is a submucous cleft of the velum. 

5. Cases in which the velum is normal in appearance and length and in which there 
is a submucous cleft extending into the hard palate. 

6. Cases of insufficiency of the palate which occur after successful cleft palate opera- 
tions, the velum being too short to reach the posterior pharyngeal wall. 
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He reports that the diagnosis can be made from the following symptoms: 


1. Rhinolalia aperta or open nasalizing. This begins at the period when the subject 
began to talk. The vowels take a nasal tone, i.e., the letter sound ‘‘ah,’’ made with the 
mouth wide open, becomes ‘‘an,’’ ete. The consonants become very much altered, with the 
exception of the letters ‘‘m’’ and ‘‘n’’ which retain their characteristic sounds. Sigmatismus 
or the inability to preduce the letter sound ‘‘s’’ becomes very pronounced in these cases. 

2. These patients suffer from shortness of breath in speaking due to the loss of air 
through the nose. 

3. They are unable to whistle. 

4. Hissing becomes impossible. 

5. Patients are unable to blow out a candle flame from a distance, unless they have 
developed a method of compressing the nares. 

6. Breathing by mouth becomes a habit, giving these patients a characteristic vacant 
expression. 

7. Movements of the facial muscles, more especially the compressores narium and the 
corrugator superciliary muscles, become pronounced. These patients are referred to as 
‘ face-talkers.’’ 

8. Hearing may be diminished, owing to improper ventilation of the middle ear, Nasal 
catarrh is frequently present. 

9. Deglutition may become disturbed in children. When these patients become older, 
they may have difficulty in swallowing. 

10. These patients talk very rapidly, and avoid difficult words. 

11. Intra-oral examination reveals a distinet velopharyngeal insufficiency. The pa- 
tient is unable to shut off the nasopharynx from the oropharynx because of the antero- 
posterior shortening of the palate. Here the shortening may be the result of a shortened 
hard palate or a shortened velum, or both. The superior constrictor muscle of the pharynx 
may be weak, 

12. Intranasal examination by the pharyngoscope reveals an insufficient palatopharyn- 
geal sphincter, which is unable to shut off the nasopharynx. 

13. The uvula is bifid in some cases, 

14. Palpation may reveal a submucous cleft of the hard palate; this may vary from 
a mere notch to a considerable U-shaped deficiency in the median portion of the bony 
palate. The palatal mucosa is found intact. The stbmucotus cleft may involve the velum 
alone, the hard palate being intact. 

15. Irregularity and crowding of the teeth, or congenital absence of the second 
maxillary incisor tooth, or the association with cleft lip, or the evidence of an intrauterine 


healed cleft of the velum, may be present. 


Dorrance? mentioned that Schmidt determined by experiments that speech 
could remain normal while there was a rubber tube with a lumen of 6 mm. 
between the velum and pharyngeal wall, but when a tube of a larger lumen was 
nserted, speech became nasal. 


This shows that the superior constrictor muscle of the pharynx is capable of over- 
coming a certain amount of insufficiency which, if increased beyond 6 mm., cannot be 
overcome by this muscle. The shortness of the palate determines the degree of insuffi- 
ciency. The most reliable test is to hold a piece of cotton in front of the nares while the 
patient attempts to pronounce non-nasal letter sounds. The escaping air makes the cotton 
move when this mechanism is insufficient. In diagnosing congenital insufficiency of the 
palate, the condition should not be confused with palsy of the velum, ‘‘stomatolalia,’’ and 
speech defects, the result of loss of the teeth or in faulty lingual articulation observed in 
some cases after successful cleft palate operation. In all these cases the velopharyngeal 


closure is normal. 


Vaughan” in 1940 wrote that in persons with short palates, velopharyngeal 
closure is accomplished by elevation of the larynx and of the pharyngeal wall. 
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The pharyngeal wall draws inward laterally while Passavant’s cushion bulges 
forward, together with the elevation of the velum. 

Gingrass*** in 1942 reported a case of congenital insufficiency of the palate 
in a man aged 45. The patient had a perforation of the palate which developed 
two weeks after the insertion of a denture. 


Reviewer’s Comments on Congenital Insufficiency of the Palate.—This 
diagnosis is now well recognized in medical and dental circles, although there 
are still a certain number of patients with speech defects due to congenital 
insufficiency of the palate who could be aided by surgery if the proper diagnosis 
were made. The work of Dorrance in popularizing and in devising methods of 
treatments for the various forms of this condition has been outstanding. <A 
thorough review of the literature up to 1933 has been the foundation on which 
his work is built. 


Treatment 


The treatment of a cleft palate patient begins at birth.* It is often com- 
plex, and it requires the services of many experts. In this discussion, the reviewer 
hopes to leave the reader with the impression that these patients often can be 
completely or almost completely rehabilitated but that to achieve this goal a 
long-term program of therapy is required and should be provided. 


Long-Range Program 

Dodds*? writes: 

In the past, the record of salvage has not been good and the outlook of the group to be 
able to live comparatively normal lives has been discouraging. The results obtained in 
the rehabilitation of some individuals in the group have been outstanding, but whether 
a baby born with a cleft palate will receive proper care and optimum results seems to 
depend largely upon chance. There has been no planning for the group as a whole, and 
the more fortunate ones, the ones who receive all that science has to offer, have by chance 
or by force of circumstances fallen into the right hands at the right time. These examples 
of what can be accomplished for the cleft palate patient should give us no peace of mind 
until the necessary services are made available to all of them. 

From a purely public health standpoint, what, up to the present times, has prevented 
the cleft palate patient from obtaining optimum rehabilitation? In my opinion, the 
greatest obstacle is the lack of a long-range plan. Formulation of such a plan, I believe, 
is largely a public health function. This does not mean that public health agencies should 
concern themselves with delicate, technical decisions, such as the timing of medical, sur- 
gical, and dental procedures. Public health agencies should be called upon to set up a 
total plan whereby our guns may all be brought to bear on the target and fired in a co- 
ordinated manner. Only in this way will all cleft palate patients receive care commen- 
surate with our present knowledge. 


Undoubtedly, another function in the cleft palate program which ought to be assigned 
to public health agencies is that of case finding. In fact, at the present time the Pennsy]- 
vania Department of Health, through its Bureau of Vital Statistics, its Bureau of Public 
Health Nursing, its School Division, and its Crippled Children’s Division, can report more 
eases than can be cared for adequately. 


Kemper*® likens the rehabilitation of the cleft palate patient to a great 
drama in which there are a number of actors, each playing an important role 
under the direction of one individual, the surgeon, who is responsible for its 
management and production. The most distinguished and important charac- 
ter, the central figure in the play, is the patient, whose successful performance 
is dependent on the skillful guidanee of the director (the surgeon) and the 
combined efforts of all the other members of the east. 
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Harkins® says: 

The successful rehabilitation of the cleft palate patient presents a scientific and 
humanitarian challenge of very great proportions. So complex an enterprise requires the 
integration of the most mature knowledge, judgment, and experience. In the consideration 
of our individual responsibilities in this cooperative task, we can best be guided by a 
very simple statement of fact: the cleft palate patient is, first of all, a person. He is 
not merely a surgical problem. He is not to be viewed as a dental problem. He is not 
to be described as a speech problem. Nor is he a psychological problem. 


He believes that there is a real danger that the knowledge and the clinical 
experience in the treatment of the cleft palate patient may become department- 
alized. ‘‘Obviously, the person whom we undertake to help cannot be so frae- 
tionated. Certainly the outstanding feature of the rehabilitation of the cleft 
palate patient is the demand it makes for the cooperation of a number of related 
and interdependent specialties.’’ The rehabilitation of the cleft palate patient 
does not consist of choosing this method or that method. Rather it is the proper 
emphasis on the method most appropriate to the particular case. 

Koepp-Baker® states that thoughtful and conscientious specialists are fast 
becoming aware that unless a sound and balanced cooperation among surgeons, 
prosthetists, and speech correctionists can be achieved, the clinical rewards in 
the treatment of the cleft palate patient will continue to be disappointing. 
Functional cooperation, however, demands an integrating goal. Experience is 
making it evident that the most effective clinical team can be developed only 
when speech improvement becomes the primary end sought and the criterion 
by which every clinical procedure is evaluated. 

Thoma® writes: 

That the harelip and cleft palate patient presents an important public health problem 
has been recognized in Michigan, where all children born with such defects are cared for 
by the state. No doubt such an arrangement makes it possible to furnish these unfortunate 
patients optimum results not only because it eliminates the financial factor, which no doubt 
prevents many from submitting to-what in most cases spells prolonged and expensive treat- 
ment, but also because such patients are then taken care of in medical centers where there 
are properly coordinated facilities for the highly specialized professional services, and 
the right nursing and general care required for such cases. 


Olinger®® states: 

The probability that the child with cleft lip or cleft palate will become a normal 
person is excellent, provided the parents will do their part faithfully and intelligently. 
This requires a program which involves strict supervision for several years, first by the 
surgeon, then by the dentist, the nurse, the speech expert, the fumily doctor and the 
family itself. This program must be begun on the day that the child is born. 


Reviewer’s Comments on Long-Range Program.—It is plain from the fore- 
going statements that the complete care of a cleft palate patient requires the 
services of many experts from the birth of the child at least to adulthood. In 
this reviewer’s opinion the care actually does not end here; for, even with suc- 
cessful surgery in childhood, these patients require and should have superlative 
dental eare for the rest of their lives. 


Public Health Aspects 


Mention in the preceding section has been made of the role of public health 
agencies in the treatment and rehabilitation of the cleft palate patient. 
Probably the main factor in the need for help from public health agencies 
is the expense entailed in making these patients useful, wel] integrated, happy 
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members of society. Thoma* mentioned this factor as does Olinger,*® who 
stated that, unfortunately, the facilities for a complete program of rehabilitation 
are not within the means of families of moderate or low income. There is an 
urgent need for.an institution or clinic in which the infants of these low income 
groups can be eared for with the same facilities as are available to people of 
greater means. 

Schultz** ** believes that the state law should make it compulsory to report 
eleft lips and cleft palates so that all, regardless of means, may be restored to 
normal as soon and as perfectly as possible. ‘‘It is the responsibility of the 
state to care for these unfortunates when born to indigent parents, so that they 
become citizens with unmarred features, with normal speech, and with all the 
senses that otherwise might be involved, intact. This is now being done in 
many states.’’ 

Dodds*? writes: 


I want now to invite your attention to the financial aspect of a total program for 
cleft palate patients. Often, but by no means always, the greatest obstacle in the way 
of adequate care is lack of family funds. This does not mean, necessarily, that such a 
family is indigent in the strict sense of that term. A family which is perfectly able to 
take care of itself in other’ respects might be overwhelmed by the expense of providing 
adequate care for a cleft palate baby. In fact, when we remember the prolonged and 
expensive care required, the services of several specialists, the number of operations, and 
the number of times the child must be hospitalized, most families may be considered 
indigent in respect to the care of the cleft palate patient. 

Adequate care should be available to all cleft palate patients and I believe that 
limitations of the family budget should not be allowed to prevent this. When a family 
is unable from its own resources to provide adequate care, it is my personal conviction 
that tax-supported public health agencies and voluntary nonofficial agencies should be 
called upon to provide the care. 


Fogh-Anderson,”® regarding his experiences in Denmark, states that when 
a child with harelip or cleft palate is delivered, the birth is immediately reported 
to the Invalidity Insurance Court. Subsequently the children are summoned 
through the State Institute for Defects of Speech for examination, with ensuing 
operation, which is performed in a central hospital by Surgeon-in-Chief V. Fogh- 
Anderson. Now about 150 patients are treated every year by one or more 
operations. Dental care and speech lessons are given either in Copenhagen or 
in Aarhus. 


Reviewer’s Comments on Public Health Aspects.—Proposals concerning 
federal or local governmental subsidization of these patients have been made 
in the recent literature. There is no question that the patients need long, in- 
volved, expensive care; but this reviewer fears that subsidization is fraught with 
many dangers unless supervised by the various experts concerned in the care 
of these patients. Without question, educational programs for the medical, 
dental, and lay population should be carried on constantly to acquaint these 
groups with the plight of the cleft palate individual and the quality and quantity 
of the treatment which he needs. 


Pediatric Aspects 


In practice today, the child born with a cleft palate is the immediate respon- 
sibility of the attending physician who may be a general practitioner, obstetri- 
cian, or pediatrician. The attending physician ordinarily calls in a surgeon who 
may be a general surgeon, a children’s surgeon, an otorhinolaryngologist, an 
oral surgeon, or a plastic surgeon. More will be said about the duties of the 
surgeon later. However, of acute import is the care of the child before and 
during his surgical, dental, and speech rehabilitation. 
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At the birth of one of these afflicted children, the attending physician must 
assure himself that the child’s respiratory exchange is not impaired and that the 
general condition of the infant is satisfactory. 

He must then inform the parents of the nature of their child’s deformity. 
This relationship with the parents is of the utmost importance, for the parents 
and relatives of the child are major actors in the drama of rehabilitation. 

Kemper in speaking of the surgeon’s responsibilities (Kemper’s remarks 
are for the most part applicable to the attending man, whatever his field is) 
says that he should have a heart-to-heart talk with the distressed parents and 
relatives in an attempt to explain: how such a deformity oceurs; that it is a 
frequent occurrence; that the anatomical defect is caused by a miscarriage of 
Nature’s plans and is not a mark of disgrace or infamy; and that the baby, 
except for this defect, is a normal individual and, if treated as such through 
their cooperation, in all probability will develop to be a completely normal child. 
In order to give the parents a more vivid and hopeful illustration of the possi- 
bilities of complete cooperative treatment, arrangements can be made for them 
to see other children who have been successfully treated for a similar or more 
complicated lip and palate deformity. To arouse hope early in the parents, 
relatives, and friends of the patient, and to emphasize the importance of their 
continued cooperation in the plan of treatment outlined to them is, in his opin- 
ion, often a most significant part of the successful management of the whole 
problem. To assume this responsibility requires much patience and consumes 
considerable time on the part of the surgeon, who is often engrossed in a busy 
surgical practice; yet it is time well spent and often sets the stage for a smooth- 
running and coordinated program of complete care of the child. 

If the attending physician wants the baby to receive mother’s milk, he 
should instruet the mother in the methods of obtaining it. This he should do 
in the first few days of the baby’s life. 

The next aspect of the pediatric care has to do with the feeding of the 
infant. The mother will have need of instruction as to the best methods of 
feeding; and it may be necessary, in the attending man’s absence, for the field 
nurse in rural areas to give this instruction. 

Schultz** states that one of the main points is to get the food into the baby 
in the shortest possible time with the least amount of effort on the part of the 
baby. The child will gain weight rapidly if it expends no energy and all the 
food is ingested. If the child must work too hard or too long, it gets tired and 
goes to sleep before taking the proper amount of food. The mother ean be 
taught to feed the baby, holding it in a semireeumbent position to aid the im- 
perfect swallowing mechanism. 

Kemper®® * feels that the feeding, in most cases, requires only a little more 
time and patience than in normal children. Adequate nourishment can be 
received by any method of artificial feeding that will deposit the milk or the 
formula on the posterior part of the tongue. During the first few days of life, 
it may be necessary to use a medicine dropper or ear bulb. Artificial feeding 
by means of the bottle and nipple will aid in muscular development of the palate 
and should be started as soon as possible. This can usually be successfully done 
by enlarging the hole in the nipple to permit the contents of the bottle to drip 
out by gravity. The flow should be fast enough to prevent vigorous sucking, 
which may eause the swallowing of a large amount of air and regurgitation of 
the food. Feeding is not so much of a problem after the cleft of the lip is closed 
or in eases not complicated by cleft lip deformity. The child should be weaned 
at the average age and taught to eat soft and solid foods as in the case of any 
normal child. He adds, ‘‘In no ease has it been our experience to have to resort 
to the use of a special gadget, nipple, or prosthetic appliance, or any other com- 
plicated procedure to feed the infant.”’ 
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Schultz* says: 


If a medicine dropper with a small piece of rubber hose one inch in length on the 
end is used, dropper full after dropper full can be administered. A teaspoon, a small 
medicine glass, an asepta syringe or a Breck feeder, can also be used sometimes to good 
advantage. The best and most effective method is to gavage these babies by passing a 
small catheter and then putting on a glass funnel and pouring in the milk. The babies 
become so lazy they awake only to swallow the tube and then go to sleep again as soon 
as their stomachs are filled. Their weight curve is upward as a rule, like the normal child. 
The first week the baby loses weight, the second week it regains its birth weight and the 
third week it keeps on gaining weight showing that the diet is sufficient and agrees with it. 


Some men do not agree with Kemper and feel that special devices are of 
aid in feeding these babies. Brophy’ devised two such devices, one which allowed 
the infant to draw milk from its mother’s breast and the other which allowed 
him to suck from a bottle. The first was a soft rubber velum held in place with 
an aluminum handle. The mother places this velum in the child’s mouth and 
holds it there by the use of the handle. Then the child is put to the breast. 
The velum completely closes the cleft of the palate while the child is nursing. 
The little cirele on the underside of the handle of the velum fits over the nipple, 
and this enables the child to draw the milk easily. The second also had a velum 
attached to a nipple to be used on the bottle. The nipple, with velum attached, 
is placed in the mouth; and, the velum completely closing the fissure, the child 
is enabled to draw its food quite as easily as though the palate were normal. 
This instrument has been used with success for several years and has been 
thoroughly tried out, according to Brophy. 

Schalit® states that in his experience Brophy’s suckling obturator has been 
the most satisfactory of all the so-called suckling obturators. 

Taylor” in 1945 said that obturators of both soft and hard rubbers have in 
turn been tried. Suffice it to say that, whilst mechanically efficient, these ob- 
turators produce a degree of oral inflammation which renders their use both im- 
practical and undesirable. 

He devised two types of appliances: the first is used in cases presenting 
bilateral harelip or where an alveolar cleft is coronally narrow and sagittally 
deep ; the second, in cases of clefts which involve the hard and soft palates only. 
The completed appliance is coated with rubber latex in order to minimize tissue 
inflammation when in use. The teat is equipped with a hole of reasonable size 
to permit ease of feeding. Both types of appliance can be fitted to a feeding 
bottle. 

He claims that the advantages of his obturators are: food is not regurgitated 
into the nose; there is a minimum or total absence of tissue reaction; as the 
child is performing the act of sucking, muscular exercise is obtained and develop- 
ment of the facial structures proceeds in the normal fashion (this development 
is retarded or is absent when these infants are ‘‘spoon-fed’’) ; the administra- 
tion of food is simple and completely without danger, as there are no mobile 
elements; the infant is so nourished that at the optimum time for surgical inter- 
ference the case is an ‘‘excellent operational risk’’; the appliance is easily kept 
clean. 

In essence his obturators involve the taking of an impression of the palate 
and of the cleft and from this impression making an obturator with a nipple 
attached. The obturator part is molded to fit into the defect while Brophy’s 
merely covered it. 

Sillman** ** in 1938 reported on the use of an obturator made of vuleanite. 

Schapiro, Walden, and Carman™ in 1945 first tried an obturator similar to 
one of Brophy’s but it did not close the palatal defect. Milk returned through 
the nose and it was very difficult for the baby to take his bottle. They then 














COLLECTIVE REVIEW 951 


made an aerylie plate which could be inserted into the baby’s mouth before each 
feeding with ease. This was done in two eases; and it was found that the waste 
of time required for dropper feeding and the risk of dropper feeding, aspiration, 
were entirely eliminated. 

They state that the aerylic type obturator has some advantages over the 
vuleanite type. It is lighter in weight, transparent, and easier to keep clean, 
it is entirely tasteless and odorless, absorbs very little or no moisture, thus avoid- 
ing any sogginess, extraneous odors, or tastes. It is not irritating to the tissues. 
Bacteria find a better media for growth on the vuleanite than on the acrylic 
type obturator. Acrylic is easier to repair and remains transparent after repair. 

In 1947 Albray*™® opposed the use of obturators worn in the baby’s mouth. 
He cites as disadvantages the necessity for making an impression of the mouth 
and constructing an appliance for each individual ease, the difficulty of reten- 
tion, and the very possible danger of the apparatus slipping back into the throat 
or up into the nasal cavity. He says: 


The idea of constructing an obturator which could be attached to the nursing bottle, 
one which could be used in any case and of simple and inexpensive construction appealed 
to me, and after some experimentation, I devised such an appliance. It is now in use at 
St. Barnabas Hospital, Newark, in Dr. Peer’s service, and has proved to be very satis- 
factory. 

The baby takes its feeding in a nearly normal manner, and a great deal of the 
nurse’s time is saved, as compared with dropper feeding. Cleaning and sterilization is 
very easily accomplished. 

The obturator is made of plastic (Lucitone) with stainless steel wire clasp to grip 
the neck of the bottle where the rubber nipple covers it. 


The dimensions of the plastic obturator are 1 inch wide, 114 inches long, 
and about *4¢ ineh thick; it is roughly oval in shape and slightly concave, with 
the coneave side to the nipple. 

Another aspect of the pediatric care of these children is the treatment of 
upper respiratory and middle ear infections to which they are particularly 
prone. Kemper®® believes that the child should be examined at regular intervals 
ot three to six months. However, Schultz*’ states that the nasal discharge found 
in some of these children should not be considered too seriously when the palate 
is still open. The nose is constantly contaminated from the oral cavity and 
food; and, therefore, this discharge should be ignored as a contraindication for 
operation. 

Schultz says: 


These babies very frequently develop an otitis media due to the lack of proper 
ventilation of the middle ear. The correction of this condition will not be established 
until the palatal muscles are placed in perfect balance. Therefore the otitis media cannot 
be considered a contraindication to operation. This vicious cycle must be broken up as 
early as possible by closure of the palate. This sets up the normal antagonistic action 
when swallowing and therefore effects tension on the eustachian tubes which produces a 
patency and ventilation of the middle ear. This operation in the course of an otitis media 
will effect a cure and has been done many times in my practice with very good results. 


The last of the pediatric aspects to be mentioned here has to do with the 
education of the parents. This task may fall to any or all of the therapists con- 
cerned in the rehabilitation of the patient, and its successful accomplishment 
has much to do with the gratifying results of a good long-range program of 
treatment. Beder?® asserts that the parents many times are not cognizant of 
the fact that cleft palates can be repaired, either surgically or by a prosthesis. 
This seems to be due in some degree to an omission on the part of the parents’ 
health advisers. The attending physician has the opportunity to recommend 
appropriate treatment soon after birth of the child. 
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Conway*** wrote that unless the deformity is so slight as not to interfere 
with nursing at breast, or from a rubber nipple, the feeding must be accom- 
plished with a dropper. He mentions the great danger of severe respiratory 
complications. To avoid these he has found it advantageous to isolate these 
infants from others in the hospital. He does not favor the use of complicated 
rubber nipples with apron attachments for closure of the clefts, and also opposes 
the use of the Breck feeder. ‘‘In many instances, fatigue while feeding has 
accounted for the infant’s state of undernourishment.’’ He states that an 
accurately fitting dental plate inserted prior to each feeding has been of value 
in that it enables the patient to feed from a bottle with an ordinary nipple as 
quickly and easily as the normal baby. The nipple has three holes, each the 
size of a twenty-three gauge wire, and the milk is expressed by mechanical action 
rather than by suction. 

Conway**’ writes that following the successful repair of the cleft lip, the 
baby is allowed to nurse from a bottle. 


The use of a dental plate and variation in the size of the holes in the nipple depend 
upon the size of the cleft in the palate and the tendency to regurgitate. During this 
period the mother is informed about the predisposition of the infant to respiratory infection. 
If such infection develops, hospitalization is necessary. 


Vaughan” writes that infants must take the bottle nipple if the cleft lip 
is not associated with cleft palate, but that, when the cleft extends through the 
palate, other methods must be employed. Gavage or a medicine dropper, he 
states, may be indispensable for the weak and premature infant; also the Breck 
feeder and the Brophy diaphragm nipple can sometimes be used. <A hard rubber 
obturator, inserted at the time of feeding, enables the baby to obtain suction 
with the ordinary bottle nipple. 

Prioleau**! recommends dropper and spoon feeding with the head inclined 
backward and states that the patient soon learns how to ingest his food so that 
a good state of nutrition can be maintained. 

Conway*? recommends one examination a month by the pediatrician, ex- 
amination every three months by the plastic surgeon, and regular examination 
of the ear drums. 

Backus and co-workers** in 1943 wrote a pamphlet for distribution to the 
parents of cleft palate children. In this pamphlet, written in lay language, the 
pediatrie aspects of the care of cleft palate children are beautifully presented, 
and this reviewer cannot sing its praises too highly. 


Reviewer’s Comments on Pediatric Aspects.—This reviewer felt that one 
of the most outstanding contributions along these lines was the pamphlet** 
published in 1943. The education of the parents to secure their cooperation in 
the complete rehabilitation of cleft palate patients is of the utmost importance, 
and this sensitively written work should contribute much to the establishment 
of a sensible outlook on the parts of the parents of these children. 

Very few, if any, of these children should be major pediatric problems from 
the standpoint of feeding. Good pediatric care will, in almost all cases, assure 
a weight gain and relatively normal development of the child with the exception 
of his congenital defects. It has already been mentioned that other congenital 
defects are found more frequently in these patients than in a similar number 
of normal individuals. It is the treatment of these other congenital defects 
which often taxes the pediatrician to the utmost. Very seldom are special 
obturators needed to aid in the feeding of these infants if the parents are in- 
telligent and cooperative. 

Upper respiratory tract and middle ear infections pose a major problem. 
Avoidance of contacts with individuals with upper respiratory tract infection, 
frequent visits to the pediatrician, and the use of chemotherapeutic and anti- 
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biotic agents when such infections develop all aid in the more modern treatment 
of these patients. The reviewer feels that the problem of diminished hearing 
is So important in these patients that it may be justified to give these infants 
prophylactic penicillin or other drugs of choice when they develop upper re- 
spiratory tract infections. There can be little doubt that the development of 
normal speech is dependent upon good hearing, and anything which can be done 
to preserve the hearing in these cases should be done. 


Question of Removal of Tonsils and Adenoids 


9 


Hays*** writes that infrequently patients with cleft palates have enlarged 
tonsils and sometimes adenoids which have to be removed. 


It is of the utmost importance that such an operation be performed with unusual care 
so that as little as possible of the soft. tissues which surround the tonsils be disturbed. There 
are two types of cases: (1) in very young infants who have not had a cleft palate operation 
performed and where one is contemplated; and (2) adults who have worn an obturator or 
prosthesis which fits properly. If soft tissue is sacrificed by a poor operation, the dental 
plate will not fit. 


Hays**® states that a thorough examination must be made of the relationship 
of the anterior and posterior fauces to the tonsil. ‘‘The dissection must be made 
with the utmost care, so that after the tonsil is removed, the pillars hang loosely 
so that they may be utilized later. Care must also be used in removing the 
adenoids so that there is no opportunity for adhesions to form. 

‘‘In the second group of cases,’’ continues Hays, ‘‘when the obturator is 
removed, one can see high up in the vault of the nose. The tonsils are not in 
a normal position; as a rule they hang loosely and extend down into the hypo- 
pharynx, There is a tendency to pull on the pillars so that they are distorted 
and out of position. There is always a possibility that even with the most skill- 
ful operation, laxity of the pillars will take place so that the obturator will not 
fit properly later. The tonsils must be removed, preferably by dissection ; 
special attention must be paid to the pillars so that they maintain the same 
position after operation as they did before.’’ 

Vaughan’ does not advise the postoperative removal of tonsils and adenoids 
for simple enlargement. When there is a question of infection with probable 
extension to the middle ear and the threat of impaired hearing, the speech im- 
provement must be subordinate to the hearing. ‘‘In the removal of tonsils, the 
greatest eare should be taken to avoid damage to the palatopharyngeal muscles; 
and, in the removal of adenoids, the surfaces should be cleanly excised with the 
minimum of trauma to avoid searring.’’ 

In 1940, Vaughan? wrote: 


It is our observation that the removal of tonsils and adenoids before palate operation 
is never advisable and may prevent the attainment of normal speech. The scar contraction 
of the posterior and lateral pharyngeal wall prevents the development and action of the 
pterygopharyngeus portion of the superior constrictor, and leaves a pharynx of greater antero- 
posterior and lateral diameter. The palatoglossus muscle usually becomes thin and unde- 
veloped, and the lower fibers no longer pass freely along the pharyngeal wall to mingle with 
the constrictor fibers and gain attachment to the upper border of the thyroid cartilage. We 
frequently see instances where the palatopharyngeus is bound into the scar of the tonsil 
crypt, resulting in very limited motion and almost complete loss of function. 


Brown?** wrote in 1936 that when carrying out the first stage of his palate- 
lengthening procedure he removed the tonsils and adenoids at the start of the 
operation, if indicated. 

Fraser*** wrote, ‘‘Tonsils, unless small and obviously healthy, should be 
removed three weeks before operation.”’ 
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Reviewer’s Comments on Question of Removal of Tonsils and Adenoids.— 
This is a question which has not been answered satisfactorily as can be seen from 
a perusal of the articles reviewed here. Opinions vary greatly, some men of 
great competence advocating their removal and others equally respected recom- 
mending that they be left. The reviewer believes that few of these patients 
require tonsillectomy and adenoidectomy, that when required these procedures 
must be done, but that when done they should be performed with the greatest 
of care and skill. Every attempt should be made on the part of the surgeon 
to preserve intact the muscles of the pharynx, tonsillar pillars, and soft palate. 
The question is so important that, when the problem arises, the reviewer sin- 
cerely feels a consultation with the plastic surgeons and otolaryngologists should 
always be obtained. The removal of tonsils and adenoids in most patients can 
be blithely approached; in cleft palate patients, the decision for or against the 
procedure is a grave one requiring the best thought available. 


Surgical Treatment 


Actually there are two choices of treatment of the cleft palate patient. 
The first is surgical and the second is prosthetic. The latter was the treatment 
of election far more frequently in the past than it is today because the methods 
of surgery in the past were so often attended with failure and a not inconsider- 
able mortality. Today, however, refinements in preoperative and postoperative 
therapy, in anesthesia, and in the surgical techniques have so lowered the mor- 
tality rates and so decreased the numbers of serious failures that surgery is 
almost everywhere considered the method of choice. This is not to say that the 
role of prosthetic dentistry is a minor one; it is merely that its emphasis has 
been shifted so that now prosthetics are employed where surgery has failed or 
where it has not been used because of the age of the patient or because of con- 
traindications to surgery. 

Olinger and Axt,”** both dentists, state, ‘‘In properly selected cases, sur- 
gical restoration of the cleft palate is the desired method of a skillful oral or 
plastic surgeon.’’ 

The other main place that prosthetic dentistry has in the care of these 
patients is in cooperation with the orthodontist and the plastic surgeon to 
endeavor to produce as normal an oral apparatus as possible while orthodontics 
and surgery are going on. More will be said later about prosthetics. 


Goal of Surgery.—Kemper™ states this as the preservation of a normal 
form to the palatal and dental arches, a flexible musculature, and a palate long 
enough to permit velopharyngeal closure. 

The ultimate aim of surgery, according to Baxter,” is not only to close 
the defect but to establish normal speech. 

Brown?"* states that one goal should be to obtain the best possible function 
of the soft palate. ‘‘This will require pliable tissue sufficiently long to meet the 
posterior wall of the pharynx (Passavant’s pad) in the sphincter-like action of 
this region.’’ 

Ivy and Curtis**' write that a good anatomical result should include not 
only complete closure of the cleft from side to side but also a long, flexible, freely 
movable soft palate, capable of closing off the nasopharynx. 

Operative principles laid down by Veau*' are: (1) an epithelial covering 
must be provided on the nasal as well as on the palatal side of the flap; (2) 
obliteration of the dead space above the palatal flaps; (3) avoidance of muscle 
injury, and union by suture of the separated palatal muscles. 

Blair and Brown‘ wrote in 1934 that, while hygiene of the mouth, nose, 
and middle ear, and later facilitations of dental prosthetics should be sufficient 
reasons for closure of the open palate cleft, the driving motive for the operation 
is the desire to improve the faulty speech. 
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Duties of Surgeon.—Kemper®™ states that the surgeon’s responsibilities 
begin when he first sees the patient and continue until the most satisfactory 
and eomplete treatment has been carried out; that is, when the patient is 
able to take his rightful place in society and satisfactorily carry on in our 
present-day highly competitive way of life. That time may come early in the 
patient’s life, immediately after surgery, but in many cases it extends through 
childhood and into adult life. 

He believes that the surgeon’s first duty is to have a heart-to-heart talk 
with the parents. 

Kemper says: 


The surgical responsibility, of course, rests wholly with the surgeon, who, after a 
thorough examination and accurate diagnosis, must decide when and how to operate the 
ease. In making these decisions, many things must be considered, such as the health of 
the patient, the type and degree and nature of the deformity, the quality as well as 
quantity of tissue, ete., always with the sole purpose of obtaining a normal anatomical 
and functional repair. The ultimate surgical result will depend not only on the surgeon’s 
technical skill, but also on his surgical judgment, which he has developed over a long 
period of specialized surgical training and experience in the management of these cases. 


To assume his responsibilities the surgeon must have a full understanding 
of the nonsurgical problems essential to his program of complete treatment 
and at all times give fullest cooperation to those other specialists concerned 
in these special fields. These special problems must be considered inseparable 
from his surgical responsibilities. 

He should see the patient in consultation with the speech correctionist 
before operation. This permits the surgeon and speech therapist to have a 
better understanding of each other’s perspective of the case and effects a 
more closely coordinated plan of treatment. 


Since normal speech is, unfortunately, seldom a postsurgical reality, a speech training 
program should be planned early in every case. If preoperative speech consultation is not 
possible, it is the surgeon’s responsibility to arrange one directly following surgery so that 
a program of active and passive exercises can be started and carried through until the age 
when the child can comprehend. Then specific speech training can be instituted. Regular 
surgeon-speech-teacher consultations should be maintained as long as speech training is 
necessary. 

With the completion of the first dentition arises another responsibility of the surgeon, 
the dental problem. Dental care, of course, is the responsibility of the dentist. It is, how- 
ever, the obligation of the surgeon to see that dental care is carried out at the right time and 
in the right manner. This can be accomplished more effectively when the surgeon has a com- 
plete understanding of the existing operative, orthodontic, and prosthetic needs and when he 
maintains the closest cooperation with the dental specialists. 


Vaughan” feels that the surgeon’s responsibility to the cleft lip and cleft 
palate patients does not end with operation or operations for repair of the 
cleft. It is the surgeon’s responsibility ‘‘to seek cooperation with various 
medical and dental specialists who can help in the solution of the problems 
that arise.’’ 

Schultz** states that the obligation of the surgeon does not end when the 
child is 4 to 6 months old. ‘‘He should watch its development, see that the 
jaws develop normally, and if the services of an orthodontist or a prosthetist 
are necessary he should so advise.’’ 

Vaughan”® wrote in 1940: 

No surgeon should attempt cleft palate surgery unless he is able to see the case through 
to a satisfactory conclusion. Unless he is so fortified, he may sacrifice much needed tissue 
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and handicap the unfortunate patient for life. The restoration of normal function in a 
cleft palate is a task requiring utilization of all available tissue. ... 


Kazanjian**' writes that it is the surgeon’s duty to keep the patient under 
constant observation until adult age. 

Oldfield®*° in October, 1947, stressed the obligations of the surgeon in super- 
vising aftercare of cleft palate patients in the attempt to gain normal speech. 

Davis and Selleck*®® writing in 1944 stated thai in the construction of any 
prosthetic appliance for the correction of the deformities of the maxilla or man- 
dible, the complete understanding by the surgeon of the existing prosthetic 
problems leads to the success of the construction and fabrication of the ecom- 
plicated appliances necessary. 


Reviewer’s Comments on Duties of Surgeon.—The reviewer feels that the 
remarks already made in this section state the duties very clearly, He wishes 
to add that the duties of the surgeon doing this kind of work will be crystal- 
clear to him if he can but project himself into the shoes of the cleft palate patient 
or of the parents of such a patient. It is of paramount importance that the 
surgeon consult freely with every other person concerned in the treatment of 
these children, and he must be familiar enough with the other fields to under- 
stand the problems of the other specialists. 


Selection of Surgeon.—Quite a few of the recent authors on the subject 
of cleft palate treatment made a point of discussing this. The thought that, 
where the slightest error in judgment or technique on the part of the surgeon 
ean lead to a fatality or a permanent, major crippling of the patient, the surgeon 
selected to assume the responsibilities mentioned before should be highly com- 
petent is becoming more prevalent evidently. 

Schultz** ** says too much care cannot be exercised in the selection of the 
operator for this type of work. Loss of tissue in these parts is very serious and 
may ruin the entire life of the individual if a poor cosmetic result or a speech 
defect results from improper surgery. 

Olinger® states that only a surgeon with experience in cleft palate surgery 
should be entrusted with the task of restoration. Merely to close the gap, as is 
often done, is not enough. The surgeon must be a facial sculptor, he believes. 

Cooper*® in 1946 said : 


Too often the surgery was only mediocre, usually done by one trained in abdominal 
surgery, with no aptitude or special training in this particular field. . .. I am not now 
referring to the artists, the trained, scientifically minded surgeons. ... I am referring to the 
great group of surgeons who have been doing these operations in their respective communities 
because they felt there was nothing to do but make the attempt. The fault probably lies even 
deeper in the fact that there has never been any program outlined and established to orient 
these patients and place them in their proper category. 


Padgett?®° in 1936 reported a series of about three hundred different patients 
operated upon for cleft palate. One hundred and forty-one of these had been 
operated upon before and the majority had been operated upon more than once. 
Some had had as many as five unsuccessful operations, and the average number 
of unsuccessful operations for the group averaged 3.2 times. Padgett says: 


This series of cleft palates I do not consider a normal run, the percentage of mutilated 
palates is remarkably high. Previous to the time this series was started in this vicinity, most 
of the operations for cleft palate defects had been performed by general surgeons who did 
not make a practice of performing such operations routinely. 


Optimum Time for Surgery.—There are still widely divergent views among 
surgeons regarding the optimum age for the repair of cleft palates. 
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However, Davis*® in 1946 said: 


During the past two or three decades there has been a definite trend toward the repair 
of cleft palate deformities at earlier ages. The consensus at the present time is that—provided 
the child is in good general condition—incomplete clefts of the hard palate should be repaired 
some time between the fifteenth and twentieth months of age. In complete clefts of the 
palate, whether unilateral or bilateral, the premaxilla is brought into the best possible position 
at the time of the primary lip repair, which is usually done some time between the second 
week and fourth month of age. Repair of the palatal cleft is usually done between the 
eighteenth and twenty-fourth month, the definite date depending upon the child’s general con- 
dition and freedom from upper and lower respiratory infection. Cases in which the palate 
repair has been completed at these early ages show a higher percentage with good speaking 
voices than is found in those in which the repair has been longer delayed. 


Beder®® in 1946 stated that there were at least two reasons for instituting 
corrections of the palatal defect, as soon as technically possible, even though the 
repair may be of a temporary nature. First, the child’s physical well-being will 
be better guarded and improved. ‘‘Second, the morale and mental development 
of the growing child may be affected by the cleft. Experience indicates that 
the eleft palate child is an oral and facial cripple who often tends to react to 
mundane conditions in a manner similar to that of other types of cripples. 
Therefore, early correction to obviate as much as possible of the physical and 
mental injury is of the utmost importance.’’ 

Thoma*® believed that the time of operation for the best result is closely 
related to the method and technique employed. He says that the von Langenbeck 
operation is more suecessful when performed late, while Veau’s staphylorrhaphy 
and uranoplasty are best performed early, between the tenth and twentieth 
months. 

Kemper* in 1944 wrote that it was generally agreed that operations for the 
closure of a eleft of the palate should be completed, provided the health of the 
child permits, just before or at the time habits of speech are being formed. This 
time will vary; but, in the average case, it is usually between the fifteenth and 
twenty-fourth months. The character of the tissues of the palate at this age is 
more favorable for surgical interference than it is earlier. However, the same 
author®® only two years later said, ‘‘. . . between 18 months and 2 years of age.’’ 

Schultz** ** states that the ideal time for palate construction is at three to 
six months, depending on the width of the cleft, weight of the child, and skill 
of the operator. 

Padgett*® routinely repaired his cases at about 18 months of age. 

Fogh-Anderson™ finds that the most favorable age for operation is about 
2 months for harelip and 2 years for cleft palate. The age of 2 years has been 
accepted as the most favorable time for operation of cleft palates, since the 
operative mortality is rather high before that age, in particular within the first 
vear of life, and the results of speech become correspondingly poorer the later 
the operation is carried out after this date. 

Vaughan says: 


Plastic repair of the hard and soft palates should not be considered before the eighteenth 
month, and better results may be expected if repair is deferred until the second or third year. 
I find these age limits satisfactory. With the development of the teeth the arch of the palate 
is more pronounced, the tissues are better developed and less friable, and the child stands the 
operation better. It was widely suggested at one time that defective speech might be pre- 
vented if the cleft were closed before the child commenced to talk, Defective speech in cleft 
palate is due to incomplete velopharyngeal closure, irrespective of the age of the child at 
the time of operation. 

The physical condition should be satisfactory, and the child should be free from oral, 
nasal and respiratory infection. For this reason the winter months are less favorable, as 
nasopharyngeal infections are then more prevalent. 
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Oldfield* writes: 

It is most important to repair the palate before the patient is two years old, when 
speech is developed. The ideal age for operation is between one and two years. If operations 
are undertaken on younger children, the death-rate rises considerably. For fragile patients 
with extensive clefts, it is wise to delay operation until the child is between 1144 and 2 years 
old. .. . Nearly all figures relating to cleft palate operations, undertaken on a number of 
children under one year, reveal a mortality of about 10 per cent or more, ... There is no 
object in operating upon patients under 1 year old, as far as speech is concerned, and the 
risks are undoubtedly increased. Operation after the age of 2 years is less satisfactory because 
it is important for the palate to be functioning before speech is acquired. Fortunately, speech 
is usually learnt rather later in cleft palate patients than in normal children. If operation 
is completed satisfactorily before the child is 2 years old, favorable speech is acquired in a 
high percentage of cases. At present, however, quite a number of primary cases, and a much 
larger number of secondary cases, are not seen by the cleft palate surgeon until after they 
are 2 years old. In these circumstances they can only be treated as soon as possible after 
they are seen. Nevertheless, even in adults, if thorough speech training follows operation, 
marked improvement in speech usually follows repair of the palate. 


Veau’s*! figures show the relationship of mortality to age in his 500 eases: 


Under 1 yr. Under 2 yr. Under 3 yr. Under 4 yr. Total 
9.4 per cent 5.7 per cent 2.7 per cent 1.8 per cent 3.8 per cent 

Dorrance? in 1933 said: 

The age of choice for cleft palate operations has always been a subject for discussion. 
It is our opinion, as to this point, that each case of cleft palate is a law unto itself, the 
decision as to the proper time to operate being influenced by such factors as the general 
health of the child, the type and extent of the deformity, and the character of the tissue. 
We believe that when conditions are favorable, the safest age to operate for cleft palate is 
about the fifth year of life. In our experience, operations performed after the fifth year are 
free from mortality and the failures are less frequent. The statistics of Wolff, Ehrmann, 
Ranzi and Sultan, Veau and others have been carefully compiled and are in conformity with 
this statement. . . . These statistics reveal conclusively higher mortality in infants of a tender 
age. Early operations are prone to result in partial or complete failures. Not infrequently, 
numerous operations are here necessary to obtain a satisfactory closure. On the other hand, 
operations performed at the age of five years and on older patients insure success, diminish 
the number of operations for each case and avoid mortality. 

The advocates of early operations in infants seek justification in the belief that un- 
operated cleft palate cases will show higher mortality than infants operated upon. Fagge 
is of the opinion that unoperated cleft palate cases do not survive after two years of age, and 
Kaerger reported a thirty per cent mortality before the second year of life. Gustav Simon 
observed a mortality of 5:1 among unoperated infants while W. B. Davis had a mortality of 
twelve patients awaiting operations among a group of four hundred and twenty-five individ- 
uals with the deformity. We are convinced that under proper and judicious pediatric care, 
cleft palate infants can be kept in good health until the age suitable for operation is reached. 


It is Barsky’s®’ practice to repair clefts of the palate between the eighteenth 
and twenty-fourth month. Incomplete clefts are repaired somewhat earlier 
than are complete clefts. ‘‘In cold climates, it is wise to avoid cleft palate opera- 
tions in children during the winter months.’’ 

In speaking of the staphylorrhaphy, Kaufman” said that it could be per- 
formed after the sixth month but is more easily and safely accomplished between 
the second and fourth years. Discussing uranoplasties he stated that in delicate 
children the operation may have to be deferred until after puberty. 

Brophy: who forced the ‘‘separated maxillae’’ together favored doing his 
bone operation within the first two months. Beyond the age of 6 months the 
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process of ossification is so far advanced and the bones are so dense that bending 
and moving them into contact is difficult. He said: 


The operation on the bones, when complicated with cleft lip, single or double, should be 
made before the operation on the lip. To treat a cleft palate when the bones are completely 
separated, and follow a course leading to a more nearly normal condition than can be reached 
by any other method, the order of procedure is as follows: 

Ist, Bone surgery. The bones are freshened, approximated, and firmly immobilized, so 
that union may take place. 

2nd, The lip is closed, in six weeks or later. 

3rd, The soft palate is closed at the age of sixteen to twenty-two months, 


Prioleau**' repairs the lip within the first few weeks of life as soon as the 
child is gaining weight. He operates on the palate generally between the ages 
of 18 months and 2 years. 

Davis*** in 1940 recommended closing cleft lips as soon as the child was in 
sufficiently good condition to stand the operation, ‘‘That is usually sometime 
between the.third day and the third month.”’ 

Davis**® felt that the most satisfactory results in cleft palate repair had 
been obtained, in his hands, in the eases operated upon sometime between the 
ninth and the twenty-second months. 

Miller**® wrote in 1940 that the optimal time for the correction of cleft lips 
was ten days to two weeks after birth if the child was gaining in weight and 
the temperature was normal. The cleft palate was usually corrected between 
the ages of 3 and 4 years. 

Von Langenbeck’™ wrote, ‘‘Staphylorrhaphy should not be performed 
under the age of seven years, and then only if the child is in good physical con- 
dition.”’ 

Spanier**® wrote in 1941 that he recommended the closure of the palate at 
the end of the first year of life, or when the infant first begins to speak. He 
found Veau’s techniques most adaptable for treatment at this early age. The 
osteouranoplasty of Brown and Davis may also be used, remarks Spanier, but 
this operation is somewhat severe and may interfere with the development of 
the jaw and teeth. If the age of 2 years is missed, it is better to delay operation 
until the fifth year, according to Spanier. At this age, he states, the operations 
of von Langenbeck, Dorrance and Ernst and Halle may be used. However, the 
speech results are not always satisfactory. 

Straith and DeKleine**® in 1938 advocated lip repair between the first day 
and the end of the first week. 


first month of life and late closure to be after 3 months. He shows several cases 
done at twelve hours and at two days with excellent postoperative results. 

Spaid®*”® in 1941 wrote that the repair of the cleft palate usually is done 
about the eighteenth month of age. 

Vaughan*® states that Blair prefers to operate on the cleft lip infant as 
soon as possible after birth, believing that there is considerable immunity during 
the first three or four days. Vaughan himself prefers to operate when the child 
is between 2 weeks and 2 months of age.** *** At this time the bones are pliable 
and the alveolar border can be approximated by digital pressure and held by a 
silver wire. He states: 

As the operation is not an emergency, we wait until the baby has regained his birth 
weight and shows a steady gain, for it may be disastrous to operate first and then experiment 
in order to find a suitable feeding formula. The parents may be anxious for immediate 
correction of the deformity and often believe that the feeding will be less of a problem after 
lip closure. Experience has shown, however, that the modern methods of infant feeding are 


adequate for these cases. 
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Vaughan’ *** believes that cleft palate closure should not be performed 
before the eighteenth month and that better results are often obtained by wait- 
ing until between the second and third year. He wrote in 1940: 


The considerations that favor later operations are that the child stands the operation 
better and mortality is lower. As the teeth erupt, the alveolar process develops, the palate 
becomes arched and provides more tissue to close the cleft. The palate tissues are more 
developed and thicker and are less friable. It was formerly considered necessary to close the 
cleft before the child commenced to talk, or before characteristic cleft palate speech had 
been established. We regard this as the wrong premise. ... 


He adds that cleft palate speech is dependent upon the length of the palate 
and that normal speech, in older children and in adults afflicted with cleft palate 
speech, is accomplished by lengthening of the palate to obtain the required velo- 
pharyngeal closure. 

Brown*®* in speaking of his palate-lengthening procedure said that, if the 
operation was done too early in life, many tooth buds outside the alveolus might 
be damaged. Eight months was the age of the youngest patient that he operated 
upon in this group, and this operation was done only at the insistence of the 
parents. 

Schultz** carries out a routine palate closure when the baby is from 2 to 6 
months old, according to his report written in 1944. 

Schultz** states that his success has been just as good in winter as in summer 
with the exception of the winter of 1939-1940. Therefore, he does his palate 
operation during all seasons. In explaining the great variance of opinion as 
to when the patient should be operated upon, Schultz* states : 


An experienced surgeon knows when he will be most successful with a certain piece of 
work and this, the author believes, should be used in setting the guide for the time. The 
older the baby, the easier the work for the surgeon, but the more certain also is that some 
inherent qualities are lost. The older the baby, the more bad habits will it have formed. 
These facts lead one to close these defects as early as possible. This is good logic and must 
be decided by the success one has had at a definite age... . An operator who defers these 
operations to ages ranging from sixteen to eighteen months to what is much worse, five or 
six years of age, often has done irreparable harm. 


Conway**’ stated that the repair of the palatal deformity is undertaken 
when the child reaches the age of 18 months, unless for some reason the child 
is not considered a good operative risk. On occasion the procedure is delayed 
until he is 2 years of age. 

Padgett’® wrote in 1947 that he routinely repaired the cleft palate at about 
18 months of age by the Dieffenbach-von Langenbeck procedure. 

Ivy and Curtis*®' wrote in 1934 that in complete unilateral clefts the parts 
can be molded and retained in place by lip pressure up to the age of 3 months 
and that it is not necessary to produce a greenstick fracture and transfix the 
bone with a wire. 

In 1934, Blair and Brown** wrote that in the molar region the optimum 
age increases with the development of the unerupted teeth, so that in most cases 
conditions for closure will become satisfactory between 1 and 2 years of age. 

Peer*’® in November, 1947, recommended early closure (six weeks) of hare- 
lip if accompanied with a palate deformity and palate closure at the optimal age 
of 15 to 20 months. He advocates, where there is a cleft palate only, closure 
just at the time when the child begins to talk (18 to 20 months), stating that 
there is a higher mortality rate in early operations, that there is no material gain 
in general development and feeding if the operation is done earlier, that palate 
tissues are utilized in word formation at the proper time, and that delay beyond 
the two-year period causes faulty speech habits. 
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Conway*”’ stated in 1940 that although a few surgeons had advocated im- 
mediate closure of the lip (within a few hours after birth) there is fairly united 
opinion that the optimum time for operation is when the baby is from 4 to 6 
weeks of age. ‘‘The tremendous importance of waiting and observing carefully 
the condition of the infant is evident in the fact that, in the seven years from 
1932 to 1939 in the New York Hospital ten infants died before their general 
health permitted operation. All of the babies, however, had associated con- 
genital deformities, most of which were of a severe type. . . . Of these ten 
patients, five had clefts only of the palate; five had bilateral complete clefts of 
both lip and palate. . . . In this clinic, an infant is considered to be in condition 
for cheilorrhaphy when he is four to six weeks old.’’ The pediatrician and 
surgeon must agree on the time of operation. ‘‘At eighteen months or older, 
the child is better able to withstand the longer anesthesia (one to one-and-a-half 
hours) and the loss of two to three ounces of blood. Also, the increase in the 
size of the head and mouth makes the operation technically less difficult than 
it is in smaller infants.’’ 

Ivy?* in 1940 wrote that in complete unilateral clefts of the hard and soft 
palate, he used the Veau turn-over flap from the vomer to close the anterior 
part of the hard palate, followed at the same sitting by closure of the lip cleft, 
using the Blair-Mirault procedure. This was done when the patient was between 
6 weeks and 3 months old. At the age of 214 to 3 years he carried out the 
Axhausen operation for closure of the remaining cleft in the hard and soft 
palate. In complete bilateral clefts of the hard and soft palate, when the patient 
was 6 weeks to 3 months old, Ivy closed the anterior part of the hard palate on 
one side, using the Veau turn-over flap from the vomer, and at the same sitting 
closed the lip on the same side. About four weeks later the same procedure was 
earried out on the opposite side. He stated, ‘‘In many causes the protruding 
premaxilla gradually assumes correct position by pressure of the closed lip.’’ 
In eases with median clefts of the soft palate, usually extending a varying dis- 
tance into the hard palate, Ivy performed Axhausen’s operation when the patient 
was 21% to 3 years old. Where the case was one of velopharyngeal insufficiency, 
he wrote that he carried out Dorrance’s ‘‘push-back’’ operation, usually in two 
stages, when the patient was not younger than 4 years of age. He writes that 
the modification published by Brown permits a one-stage procedure with safety. 

Ivy and Curtis*® in 1934 wrote that they did not perform Dorrance’s 
‘‘nush-back’’ proceedure ordinarily before the fifth year and that when they did 
it they always used at least two stages. 

Padgett*® wrote that his palate-lengthening procedure, in which he employed 
a flap from the pharynx, could not be used successfully on a child 3 years of age. 

Ritchie*** mentions the case of a girl who had a cleft which was 14 mm. 
wide at the junction of the hard and soft palate. After closure of the lip she 
did not return until she was 5 years old. At this time the alveolar process cleft 
which had been 10 mm. wide was now closed and the front incisors appeared 
normally placed. At the junction of the hard and soft palates, the cleft was 
now 10 mm. wide. He states that he has seen this oceur constantly and that if 
others support his observation it may be an argument in support of Dorrance’s 
opinion that the cleft palate should not be operated upon until the age of 4 or 
5 or 6 years, ‘‘at which age it would be expected that the maxillae are fixed 
and set to resist any possible effect of sear formation or contraction on their 
normal growth, and thus meet the objection of the dental surgeons. ”’ 

Fraser*** operates before the patient is 2 years of age. 

Lamont*** operates on a primary cleft palate deformity between the ages 
of 18 months and 2 years. 

Kemper and others** thought that the palate operation should be done 
between 18 and 24 months of age. 

Dorranee and Bransfield"* in 1947 stated that they had long since realized 
that early operations were not at all essential. They claimed that, as a matter 
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of fact, failure in cleft palate repair in very young children was so common that 
they then would not advise operative work being done on a child until about 
the fourth or fifth year. ‘‘In the average case, you have only one chance to 
produce a perfect palate; therefore, extreme care and study should be given 
to the case.’’ 

Shearer,*** one of the last followers of Brophy, reported in 1945 that he had 
operated upon over 2,000 cleft palate patients and that at least 500 of these 
patients had been operated upon when not over 3 months old. It would seem 
from his article that he favored compression methods. 


Reviewer’s Comments on Optimum Time for Surgery.—Here again we have 
a question, the answer to which is still disputed. In essence, the optimum time 
for surgery varies with experienced men because of past failures and successes 
on their parts and because of the type of procedure selected by these men. 
There seems to be a general trend toward later operations for repair of the cleft 
palate, and it is fairly definite that capable operators can get good speech results 
in patients operated upon after speech has begun. The mortality certainly 
seems to be lower as the age of the patient increases, the tissues are easier to 
work with the older the patient, and there is some evidence that growth is dis- 
turbed less when surgery is done at a later date. One of the serious difficulties 
in evaluating the results of surgery done at one age versus that done at another 
is that the results cannot be completely determined until the patient has reached 
adulthood. For this reason, no one surgeon can live long enough, at present, 
to evaluate entirely a truly large series of patients. His patients with bad 
results are likely to consult someone else so that he ean hardly ever have a com- 
plete picture of his entire operative series. There is serious need for a coordi- 
nated, country-wide research program to study these individuals throughout 
the years. Slaughter and others are at present carrying on large statistical 
research programs, and the reviewer looks forward with keen anticipation to 
the official publication of the results of their studies. 

For the present, then, we must grant that very little scientific knowledge is 
available to supplement the art, and this statement applies to the selection of the 
age for operating as much as it does to anything else written in this review. 


Indications for Surgery.—Most recent authors agree on the main indica- 
tion: if the cleft is extensive enough to interfere with function, it should be 
operated upon.?* Fortunately in nearly every ease, sufficient tissues are present 
to permit their rearrangement and fabrication® into a finished functioning unit. 
Closing off the defect even to a limited extent** facilitates eating, resulting in a 
better opportunity for normal development. Also,** susceptibility to infection 
of the nasopharynx possibly is reduced. 

Actual malnutrition, Barsky®’ believes, is not an indication for surgery. 
The remedy for this situation is not to subject the undernourished infant to the 
additional strain of operation but first to improve the nutrition by careful feed- 
ing. It is fortunate indeed that cleft palate children usually soon become accus- 
tomed to either the bottle or breast feeding. The surgeon, therefore, should not 
permit his judgment to be swayed by the argument that only a united palate 
will benefit the undernourished child. 

In 1866, Trélat**! wrote that the operation for staphylorrhaphy was indi- 
eated in all cases in which during deglutition the sides of the defect approximated. 

Vaughan” in 1940 wrote that in dealing with wide palate clefts, the surgeon 
must carefully appraise the amount of tissue on each side which can be displaced 
mesially to the midline. 


The width is, therefore, relative rather than absolute. An example is found in the 
very high vault in which the mucoperiosteal covering is vertical. A very wide cleft may 
be easily closed when the flaps are brought down to a horizontal position, whereas, a nar- 
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row cleft, in the absence of an arched vault, may be more difficult. The most difficult of 
the wide clefts to close is not the complete but the wide median cleft that extends to the 
premaxilla, This type has a broad, round, horse-shoe shaped anterior end. 


In 1940, Vaughan?® stated that lengthening of the palate should be under- 
taken only after a suitable interval has revealed that satisfactory velopharyngeal 
closure has not been obtained by the closure of the cleft. The operator should 
wait until he is econvineed that the palate will not become more mobile with 
further exercises, or that the pharyngeal muscles will not hypertrophy suffi- 
ciently with exercise and training to effect satisfactory closure of the oropharynx 
from the nasopharynx. 

In judging whether a palate-lengthening procedure is necessary, Vaughan*® 
allows six months or a year to elapse if there is reasonable assurance that velo- 
pharyngeal closure will be obtained by training and exercises. He then carries 
out the blowing test on the children; and, if air escapes through the nose, or if 
speech is not satisfactory, a Dorrance ‘‘push-back’’ or a Vaughan elongation 
may be neeessary to restore normal function. 

Conway*** wrote in 1940 that secondary operations may be indicated, espe- 
cially if a little hole in the hard palate fails to respond to cauterization. If, after 
repair of the palate, the patient has nasalization of speech following daily mas- 
sage of the palate it may be necessary to elongate the palate. 

Baxter®® in 1942 felt that his ‘‘lined flap push-back’’ procedure is especially 
indicated in those eases in which it is essential to obtain a marked elongation of 
the palate without subsequent anterior contracture. ‘‘It may be used in those 
instanees in which the bony palate is intact and the soft palate is severely dam- 
aged by disease, trauma, or previous unsuccessful cleft palate operations. It may 
also be employed in those cases of very short palates in previously repaired 
complete clefts in which the mucoperiosteal flap can be split horizontally with- 
out causing a perforation.’’ 

Baxter’ feels that the concept of lengthening the palate rests on a practical 
basis, and cites the work of previous operators.®” 15> 185+ 199, 201, 214, 219, 264, 284, 285, 286 


Reviewer’s Comments on Indications for Surgery.—These can be summed 
up: With surgical techniques as highly developed as they are at present, the 
child with a cleft extensive enough to interfere with function should be operated 
upon. Where surgery has been performed unsuccessfully, the question of doing 
more surgery is one which should be decided by a competent surgeon, the pros- 
thodontist, and the speech therapist. 


Contraindications to Surgery.—Only rarely should operation be denied to 
a patient with cleft palate. Oldfield* in 120 cases considered serious mental 
deficiency (3 eases) and uncompensated heart disease (1 case) contraindieca- 
tions. He delays operation in the presence of carious teeth, grossly infected 
tonsils, a throat swab showing hemolytic streptococci or diphtheria bacilli on 
culture, active middle ear disease, active upper or lower respiratory tract infee- 
tions, or a hemoglobin percentage under 70. Carious teeth are extracted and the 
sockets which are left must have healed before operation is undertaken. 

Barsky®’ considers malnutrition a contraindication to be overcome before 
surgery is indicated. 

Davis’® and Vaughan*® mention upper and lower respiratory tract infections. 

Padgett™® felt that a hemoglobin concentration of less than 75 per cent was 
a contraindication. 

Schultz** ** says: 

The nasal discharge found in some of these children should not be considered too 
seriously when the palate is still open. The nose is constantly contaminated from the oral 
cavity and food; and, therefore, this discharge should be ignored as a contraindication for 





operation. 








964 QUARTERLY REVIEW OF LITERATURE 


These babies very frequently develop an otitis media due to the lack of proper ven- 
tilation of the middle ear. The correction of this condition will not be established until 
the palatal muscles are placed in perfect balance. Therefore the otitis media cannot be 
considered a contraindication to operation. This vicious cycle must be broken up as early 
as possible by closure of the palate. This sets up the normal antagonistic action when 
swallowing and therefore effects tension on the eustachian tubes which produces a patency 
and ventilation of the middle ear. This operation in the course of an otitis media will 
effect a cure and has been done many times in my practice with very good results. 


Because babies ery bitterly when spoiled and left by their parents in the hospital, 
they become dehydrated and sometimes develop a cough, which, if unconsidered, may defer 
the operation unnecessarily. A temperature with a nasal discharge or slight cough is not, 
as a rule, considered a contraindication to operation, but if rales are heard in the chest or 
there is a rash present, the case is more serious and the operation should be deferred. 
Certain facial blemishes, severe eczema, etc., also are contraindications to operation. 


Beatty®® will not operate on these patients unless a careful physical exami- 
nation and medical history are satisfactory, unless there is freedom from acute 
inflammation of the respiratory tract or ears, unless the throat cultures are satis- 
factory, unless modified cow’s milk, mother’s milk, or other satisfactory formula 
has been provided, unless the stools are normal. unless the daily weight record- 
ings show a gain, unless there is no regurgitation of feedings, and unless the 
patient ‘‘seems good’’ to the pediatric nurse. 

Beatty feels that any child with a high lymphocyte count is a dangerous risk. 

Trélat**’ took the breadth of the defect as an indication as to the method 
to be employed and the length of the fissure as the guide for the selection of a 
one- or two-stage procedure. When the palatal plates supplied a mucoperiosteal 
flap of about 12 to 13 mm. on each side, he considered the operation a matter of 
chanee, but when this was of 10 mm., surgical intervention was contraindicated. 
The two-stage procedure, he felt, was desirable in all cases in which the defect 
was too long to insure success in one operation, 

Conway*** does not feel that evidence of an enlarged thymus is a contra- 
indication to operation in the absence of respiratory embarrassment. He does 
think that fever, absence of weight gain, ahemia, dehydration, and other major 
anomalies are contraindications. 

Prioleau**' does not operate unless the child is free from respiratory and 
intestinal infections. 

Olinger and Axt*** state that definite contraindications to surgical treatment 
are: 

(1) Age of patient, (2) inability of grafts to take, (3) extensive defeet, or (a) 
secondary defect caused by excessive postoperative tension, or (b) insufficient amount of 
tissue left for surgical repair without shortening the uvula, in which case speech will not 
be improved. 


Fraser**? considers impetiginous sores around the mouth a direct contra- 
indication to operation. 

Brown and co-workers**’ in 1948 write that nearly all children with open 
palates have a chronic otitis media and do not consider this a contraindication to 
operation. However, operations are not done during acute exacerbations. 


Reviewer’s Comments on Contraindications to Surgery.—To the remarks 
just made, the reviewer has only one thing to add: surgery may well be contra- 
indicated in patients mutilated by previous surgery. It is always difficult for a 
surgeon to admit that he has failed, and failed irreparably, but when the facts 
stare him in the face it is his responsibility to the patient to call in a prostho- 
dontist if he has not done so before. 
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Preoperative Treatment.—Oldfield* writes: 

The majority of cleft palate children are fragile, anemic, and undernourished. This 
is due not only to the difficulty these children have in taking their food, but also because 
cleft palate occurs usually in the children of poor parents. 

Careful and often prolonged preparation for operation is of great importance. When 
an abundant and nutritious diet containing plenty of vitamins is given, improvement is 
often remarkable. The guidance of a pediatrician is invaluable, and it is wise to arrange 
for the child to be admitted to hospital at least a week before operation is contemplated. 
A thorough medical examination can then be made, the diet adjusted, and the child has 
time to recover from the period, soon after admission, when he frets pitifully for his 
mother. 

It is probably advisable to group the blood of all cases in which an extensive opera- 
tion is contemplated, and for most of these it is prudent to find a suitable blood donor, by 
direct tests, before operation is undertaken. 


Vaughan*® feels that admittance to the hospital should be twenty-four hours 
before operation in order that blood and urine examinations may be made, and 
to permit an increase in the fluid intake when necessary. 

Penicillin started twelve hours preoperatively was thought by Padgett’® 
to have improved his percentage of primary closures. 

Schultz** ** claims that the only preoperative treatment which he prescribes 
is that the baby be sent to the operating room with a clean nose, mouth, and face. 
Naturally the weight of the child, the temperature, and all other factors that 
might be detrimental are carefully checked. 

Beatty*®® in 1946 said: 


In our practice, great attention is given the preoperative examination and prepara- 
tion of the patient. Since the great majority of these patients are operated on while very 
young, we do not have more than a few leads as to the fitness of these young subjects for 
this rather radical and often extensive operation. Therefore, we feel that the following 
preoperative observation of each patient is important 


He listed numerous preoperative orders which are routine on his service. 
Among them are an admission throat culture and another twenty-four hours be- 
fore operation, Kahn test, complete blood count, and hemoglobin determination, 
coagulation and bleeding time determination, x-ray study of the thymus on all 
children 6 years of age or under, administration of soda bicarbonate (or other 
alkali) in a sufficient amount twenty-four hours before operation to produce 
alkaline urine, together with 1 ¢.c. of vitamin K, administration of adrenal 
cortex hypodermically, 1 ¢.c. the night before and 1 ¢.c. the morning of operation, 
administration of adequate fluids (water and orange juice) in amounts accord- 
ing to age—up to six hours before operation. Nothing is given by mouth in the 
six hours before operation. The baby is not to be wakened. The temperature 
is taken one-half hour before operation. ‘‘Before sending the patient to the 
operating room, cleanse the operative area and the nostrils with borie acid 
swabs.’’ The preoperative medication orders are based on the foliowing: 
Codeine is to be given only on order of the surgeon. (The use of atropine has 
been absolutely discontinued.) An unusually restless or active patient 2 years 
of age or under should always have a hypnotic the night before and the morning 
of the operation. Children 2 years of age or older should have a hypnotie the 
night before and the morning of the operation. No opium is to be given except 
on order of the surgeon. The infant is sent to the operating room in a gown and 
a blanket, no diaper. The colon and bladder should be empty. The patient is 
sent to the operating room only when the anesthetic is to be started. Preopera- 
tive iodine or thyroid therapy is given according to the surgeon’s desires. 
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Beatty states: 


A carefully made, complete blood count and satisfactory information on the status 
of the thymus gland are our leading sources of information for these patients aside, of 
course, from a good report on the other vital organs. A nearly normal balance in the hemo- 
globin, red cell and lymphocyte count is of greatest importance in the operation since the 
flaps are stiff and rigid and the blood supply not nearly so adequate as in the soft palate 
and the lip. We have found by sufficient experience that any child with a high lymphocyte 
count is a dangerous risk and subject to severe physiological reactions. 


The hypnotie which he gives is usually Nembutal. 

Fraser** advises inoculation for diphtheria. 

Vaughan” states that a complete blood and urinary examination are neces- 
sary, including the clotting time. 


The child should be checked to be sure there is no cough or cold, as a persistent cough 
may prevent union, especially of the uvula. ... A mild cathartic is given the night before, 
or an enema before operation. Younger children receive no pre-operative medication but 
older children are given morphine and atropine. The feeding preceding the operation is 
omitted. 


Vaughan?* 7° states that the winter months are less favorable for closure of 
the cleft palate as nasal and respiratory infections are more prevalent and viru- 
lent. He wrote in 1940: 


In the event of post-operative nasal infection, the raw surfaces in relation to the 
nasal floor are bathed in mucopus, thereby increasing the liability of a break-down along 
the suture line. 


Vaughan?’ adds that badly decayed teeth should be removed and that an 
anemic, undernourished child with thin palate tissue is a poor risk from the 
standpoint of operative success. 

Blair and Brown** write that failure of union is almost always due to in- 
fection and that this occurrence can be lessened chiefly by eliminating localized 
foci, by having the patient in good condition, by avoiding periods of prevalent 
respiratory infection or the exanthemata, and, especially with young infants, by 
carefully protecting the patient from contamination carried by the operator’s 
breath or from the presence of someone with an acute coryza. 

Conway,**" before cheilorrhaphy, isolates the infants from others in the 
hospital to avoid upper respiratory infection. In preparation for the operation, 
he finds it necessary frequently to feed the infant by gavage or to administer 
whole blood by transfusion. 

The infant is prepared for the cleft palate operation during two days of 
observation in the hospital. Fluids are foreed and the throat is sprayed with 
sodium perborate solution every four hours. The child is given atropine in ade- 
quate amounts, and an aqueous solution of Merthiolate is used to sterilize the 
skin.and mucous membrane. 

For preoperative sedation, Spaid**® gives paregoric orally in doses from one 
to three minims a half hour before operation. Atropine, 1/500th to 1/300th 
grain, depending upon the age and weight of the infant, is given hypodermically. 
‘*In a few instances we have used a very small dose of barbiturate rectally with 
excellent results. However, this procedure is not to be recommended for the 
large percentage of cases because of the great possibility of respiratory de- 
pression.’’ 

Spaid*”® in 1941 wrote: 


It has been our practice with babies who are to receive anesthesia to have first an 
x-ray study of the thymus gland, and in those showing hypertrophy we postpone operative 
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procedures until the child has had adequate x-ray therapy. While all anesthetists do not 
gree with this measure, and some even go so far as to deride the lymphatic hazard, we 
feel that this step should be taken, if for no other reason than to forestall adverse criti- 


ism in the event of an accident. 


Brown and co-workers**’ in 1948 present their preoperative routine for 
harelip and cleft palate patients. They give no morphine or atropine to infants, 
but allow older children to have small doses of atropine preoperatively. 


Reviewer’s Comments on Preoperative Treatment.—The reviewer has given 
the preoperative regimes of some of the surgeons reporting in the recent litera- 
ture. Changes in therapy are always occurring and perhaps the most up-to-date, 
detailed routine is given by Brown and co-workers.**’ This preoperative regime 
appeals to the reviewer as quite sound, and the reader is respectfully referred 
to it for more study. 


Anesthesia.—Oldfield* states: 

Intratracheal gas, oxygen, and ether are administered through a fairly rigid Magill’s 
tube, passing over the center of the tongue. The tube is kept clear of the field of opera- 
tion by the tongue-piece of a Kilner’s Shadwell gag. The lower part of the pharynx 
is packed with gauze soaked in sterile liquid paraffin. 


Fogh-Anderson’® generally performs his operations under light chloroform 
anesthesia, which is found not to be harmful to young infants. Local anesthesia 
with Novoecaine-Adrenalin is given to older children and adults. 

Schultz** ** says that the administration of a general anesthetic to infants 
a few weeks old is a serious undertaking. The margin of safety is infinitely 
smaller than in adults. Reactions, such as shock, paralysis, and death result 
more quickly than in older individuals. The old adage, ‘‘ A person under a gen- 
eral anesthetic is half dead,’’ should not be considered lightly. 

Sehultz then continues: 


Since the amount of anesthetic varies in every case and in the same case at different 
times, the author prefers to give an anesthetic he can control. He does not administer 
a drug by mouth, per rectum or intravenously in a child under six months of age. The 
reaction will not be uniform in all cases even though age and weight are taken into 
consideration; one cannot evaluate the personal equation. Once the drug is injected the 
operator is well nigh helpless if the dosage has been excessive. There is no way to reduce 
the effect of these anesthetics so that a smooth, uninterrupted, prolonged anesthesia may 
result when too large a dose has been given. The margin of safety is widest in the use of 
one of the gaseous compounds, or better, the good old time-tried ether vapor. 

The ability to give a good general anesthetic is acquired only by years of experience. 
Violent erying and sobbing before the anesthetic is administered will often persist through- 
out the entire operation, as sobs or irregular, deep, quick inhalation, no matter how deep 
the anesthetic may be. Such occurrences increase the difficulty of doing very fine surgery 
on a cleft lip or palate. The sobbing can all be avoided by employing a little gentle 
motherly love at the proper moment before the anesthetic is started and a much better 
result has been obtained because of it. 

When the anesthetic is begun, the eyes should be covered with a small piece of thin 
rubber tissue and the mask placed over the nose; ethyl chloride should be applied to the 
mask drop by drop until the child ceases to cry. There are usually eight to ten outcries 
before the baby is asleep. At this moment the ethyl chloride should be stopped and the 
drop ether method begun and continued until the child is in the third stage of anesthesia. 

The four methods of giving ether for head surgery, drop ether, vapor spray, naso- 
pharyngeal catheter, and intubation, are all very good and can be given under sterile con- 
ditions. The last two methods mentioned are the most dangerous, and, therefore, are not 
resorted to for infants today as much as the first two. 
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The first anesthetic given to a child is the one that is probably the most dangerous; 
if complications do arise they must be met. The preoperative administration of seconal, 
paregoric, nembutal, etc., narrows the margin of safety and should not be practiced. 

The mask should not be in too firm contact with the infant’s face because of the 
small respiratory exchange and the danger of building up too great a carbon dioxide con- 
tent in the blood by rebreathing. 


Schultz also remarks that laryngeal spasm is sometimes very annoying. 


It is due to the increased sensitiveness of the tissues caused by the anesthetic, the 
mucus, or manipulations with an aspirator or a sponge. This can be partially overcome 
by placing the patient in the Trendelenburg position and aspirating only when necessary. 


Beatty®* says that ether-oxygen vapor is the preferred anesthetic except in 
adults or large children, when the anesthetist may change his routine. 

Daplyn* reports on 50 patients with harelip and/or cleft palate, 30 of whom 
underwent palatal repairs. The results from the use of Vinesthene were uni- 
formly good; there being no chest complication. Only two patients with cleft 
palate vomited very slightly. In every case healing was by first intention. The 
opinion of the ward Sisters was that Vinesthene was preferable to ether for 
these patients, and that the children were much brighter and in better general 
condition than when other anesthetic was used. 

She states that the premedication consisted of atropine only. Each case was 
intubated with a Humby tube, a reinforced tube, or a Magill tube with an angled 
connection. She presents illustrations of these and shows a special broad blade 
for attachment to the laryngoscope which makes intubating cleft palate patients 
easier. 

Kaufman” says that older children and adults frequently can have staphy- 
lorrhaphy done under a local anesthetic. 

In 1868, Buszard**? reported that he performed staphylorrhapy under chlo- 
roform anesthesia with success. 

Dorrance? states that Collis appears to have used chloroform anesthesia in 
cleft palate surgery before 1867. In 1868, in a discussion on the subject of 
chloroform anesthesia in cleft palate surgery, Collis*** claimed priority in its use 
over Thomas Smith. However, Dorrance? states that the credit remains to 
Thomas Smith***: °° for popularizing the application of chloroform anesthesia in 
young children in 1868 and 1869. 

Fraser**? recommends ether administered by a catheter passed through the 
nostril into the pharynx and states that the anesthetic machine must have a suit- 
able mercury safety valve to obviate the danger of increased intrathoracic 
pressure. 

Prioleau**' feels that ether vapor is the anesthetic of choice. 

Ashhurst?® in 1879 gave Fergusson and Warren the credit for advocating 
the advantage of operation at the early age of 3 to 4 years under anesthesia. 

Fitzgerald*** in 1938 wrote that he had used Avertin supplemented by gas- 
oxygen anesthesia employing an endotracheal tube. 

Vaughan” writes: 


Before the discovery of anesthesia, palate operations were deferred until the patient 
was old enough to understand the ordeal, and to cooperate in its performance. Although 
discovered twenty years before, it was not until 1865 that anesthesia came into general 
use for palate operations. 


Conway*”* in 1940 used for anesthesia ether administered through a metal 
tube into the mouth or through the tube attached to the tongue depressor of the 
Davis mouth gag. ‘‘Unsatisfactory respiratory exchange calls for a change in 
the position of the mouth gag, never for deeper anesthesia.’’ 














COLLECTIVE REVIEW 969 


Vaughan* states that ether anesthesia is the safest anesthetic for infants 
and children. After induction by the open drop method or by the closed mask, 
the ether is insufflated through a bent metal tube held in the angle of the mouth. 
He adds that it may also be given through a nasal catheter but that he prefers 
the mouth hook, as the catheter is likely to interfere with adjustment of the nos- 
tril in lip repair, or with suturing in palate repair. To allay fear in the case of 
older children, Vaughan writes that Avertin, pentobarbital, or morphine may 
be given as a preliminary. 

Rebelo Neto**? in 1942 reported his methods of protecting the surgeon 
against anesthetic gases in cleft palate procedures. 

Lombard**? stated in 1946 that he had been operating on cleft palate pa- 
tients for twenty years under local anesthesia and that he had never had a death. 
He used the Veau techniques in the surgical procedure itself. He felt that be- 
cause of his lack of operative deaths the deaths found in other series could not 
be attributed to the surgical technique but to the fact that the patients in these 
other series received general anesthesia. He mentions the disadvantages and 
advantages of local anesthesia and discusses the technique of using ether by 
means of a closed system after intubating the patient. 

Spaid*® wrote in 1941 that during the past years he had handled the anes- 
thesia for some three hundred eases of harelip and cleft palate repair. Most 
were infants under eighteen months of age, and many of the lip cases were 
newborn. 

Spaid®*’ states that ether is the safest of all agents. In commenting on gas 
anesthesia which has been recommended by Ayre,**° Spaid remarks that his chief 
objection to it during infancy is that a certain amount of resistance is necessarily 
placed on respiration. 


It requires definite exertion to move even the most delicate valves and breathing 
bags of the gas machines, and even with the simple to-and-fro absorption technique the 
required breathing from a canister of soda lime places a burden upon the tiny thorax. 
To use gas anesthesia successfully, however, it is essential that some form of endotracheal 
tube be used. 

The caliber of the infant trachea is very small, and to further decrease the size of 
the lumen by the introduction of a catheter is objectionable. Also, unless intubation is 
performed with extreme care, the likelihood of trauma is very great and post-anesthetic 
complications may result. 


He advises that with the patients in moderate Trendelenburg position, with 
the head extended and an adequate suction available at all times, the danger of 
aspiration of blood is extremely remote. 

Spaid mentions that many surgeons infiltrate the operative field with Novo- 
caine and Adrenalin solution. The Novocaine lowers the sensory threshold ap- 
preciably and thus reduces the amount of inhalation agent necessary; but, al- 
though Adrenalin does greatly decrease bleeding, its use is not entirely without 
danger. 

The slightest degree of cyanosis should never be tolerated, for babies feel 
the lack of sufficient oxygen much more than do adults. He condemns the old 
method of partial suffocation in the initial stages in order to overcome rapidly 
the instinctive resistance of the babies, and does not feel that it is necessary to 
stimulate respiration by the use of carbon dioxide, except in the presence of some 
complication. 

Spaid*”® uses the open drop method with the agent given slowly, accom- 
panied by plenty of air for induction. ‘‘When the baby is in the first plane of 
anesthesia the mask is removed and a small mouth hook is used, supplying the 
mixture of warm ether vapor and oxygen.’’ In supplying oxygen, Spaid prefers 
it to go through a water bottle to supply adequate humidity to the anesthetic 
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mixture. He usually maintains the oxygen flow at about four or five liters per 
minute. 


The use of oxygen along with the anesthetic agent is very important. The color of 
the infant remains excellent and respiration is more quiet. The excess oxygen supplied 
to the tissues is of great value in tiding the baby over those periods where the airway 
becomes temporarily obstructed by the tongue depressor when deep sutures are being 
placed in palate repair. 


29 


Spaid®”? maintains the anesthesia at the highest level possible to accomplish 
the necessary surgery (the upper first plane he feels is satisfactory ordinarily), 
deep anesthesia being neither necessary nor desirable. 

He writes, ‘‘The convalescence in all our cases has been uneventful.”’ 


Reviewer’s Comments on Anesthesia—The majority of cleft palate surgeons 
use ether, considering it safer than any other anesthetic agent. With this point 
of view the reviewer is in complete concord. He has used local anesthesia in 
adults on oceasion with satisfaction, but ether still remains the anesthetic agent 
of choice in most cleft palate cases. 


Position of the Patient and the Operator During the Procedure.—Barsky™ 
favors the modified Rose position with the surgeon seated at the head of the 
table. The patient’s head extends beyond and below the edge of the table, 
hanging downward, supported by the surgeon’s knee. In this position it is 
impossible for blood or mucus to be inhaled. The surgeon’s knees, too, can 
obtain any slight lateral movement of the head that might be required. 

Oldfield* prefers that his patient lies upon a hot-water bed. A pillow and 
a small sandbag are placed between the shoulders to extend the head upon the 
cervical spine. The back of the head is supported by a small soft pillow. 


The operating table is tilted so that the head-end of the table is raised slightly, in order 
to avoid any possibility of the head becoming dependent and the veins engorged; for this 
reason, also, hyperextension of the head must always be avoided. The surgeon, using a head- 
light, stands or sits above the patient’s head. 


Schultz*®* holds the baby on the table by means of a canvas strap about 4 
inches wide, placed under the infant’s neck and then brought over the shoulders 
and tied to the foot of the table. This permits use of the Trendelenburg position 
after anesthesia is induced. Schultz sits down to his work; he can work more 
carefully and it is less tiring. The head of the baby being low, and the feet high, 
blood and mucus accumulate in the nasopharynx and oropharynx, thus reducing 
the incidence of aspiration pneumonia. 

Fraser**? recommends that the head be held well back with the sandbag 
under the shoulders, and he sits at the patient’s head while operating. 

Blair and Brown** place the patient in Rose position which they agree 
greatly aids in the avoidance of aspiration. 

In 1940, Vaughan®® wrote that the surgeon should sit on a stool at the end 
of the operating table with his feet resting on another stool ten to twelve inches 
in height. The patient is placed with his head over the end of the table (Rose 
position) and supported in the surgeon’s lap. He believes that this position 
provides a free airway for the anesthetic, and that the blood which collects in 
the nasopharynx ean be easily reached and removed by suction. The anesthetist 
sits at the left side. The first assistant stands at the surgeon’s left and it is his 
duty to keep the mouth and throat free of blood by suction and sponging and to 
retract the tongue. The second assistant stands at the surgeon’s right and it is 
his duty to anticipate the needs of the surgeon as to instruments and sutures. 
The instrument table Vaughan has placed on his right side at a level within easy 
reach. The nurse may use another table on which to prepare sutures and 
supplies. 
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Prioleau** also operates with the head of the patient lowered. 


Equipment Helpful in Carrying Out the Surgical Procedure.—Barsky”’ 
Says: 

A good light is essential and while a headlight has a serious disadvantage in that the 
assistant cannot see if the surgeon’s head is turned aside, all in all it is perhaps the most 
satisfactory light. 

The ordinary mouth suction tip can be used but one must always be sure that the 
tip is securely fastened. A flattened, smaller sized bent brass tubing, its tip covered with 
a piece of catheter tubing, makes an excellent suction tip. The special instruments re- 
quired are few: right and left Trélat elevators, different sized Brophy elevators, several 
small, sharp hooks, a small needle holder, a flexible tongue retractor, and a side-opening 
(Denhard) mouth gag. 


Oldfield* thinks that efficient suction, by means of a powerful electric pump, 
is indispensable. Only by this means ean the field of operation be kept clear of 
blood, and the necessity for frequent swabbing avoided. Adequate suction not 
only reduces the operating time, but minimizes the risk of lung complications. 
Continuous suction is employed by means of two rubber catheters passed through 
the nostrils into the roof of the nasopharynx. Intermittent suction is also car- 
ried out by the assistant, who uses a long curved metal tube, passed through the 
mouth. The blood is collected into one reservoir and the volume is checked both 
during and after the operation. 

Schultz** employs a Lane mouth gag and fine tenacula. 

Beatty®* states: 


We prefer the Brophy mouth gag with ether tube attached. Instead of the bright 
nickel-plated ones, we have had them made of black nickel plate on the outside to reduce 
the glare. The inside is bright nickel for reflection within the mouth. 


He uses a MacKenty half-cirele knife and Brophy elevators in the procedure. 

Fraser**? recommends that the surgeon wear a focusing headlight and uses 
a Lane mouth gag, an Eiselberg needle holder, a Lane needle holder, Berry’s 
cleft palate hooks, and Dennis Browne’s 1¢ circle needles. 

Marino*® introduced to the profession in 1942 a light aspirator for use in 
the surgery of cleft palate cases. 

Conway*”’ finds the Davis mouth gag very helpful for exposure and for 
administration of anesthesia. By the variation in the size of the tongue depressor 
attachment, it can be made to fit into the child’s mouth. ‘‘It must be remem- 
bered that the tongue depressor may cause pressure on the epiglottis of small 
infants. ”’ 

Schultz*®*® uses a small, full curved needle for suturing. He believes that 
No. 6-0 solid shaft nylon gives a cleaner surface to the palate than any other 
suture material used. 

Schultz** uses the Lane mouth gag when no teeth are present. 

Vaughan states that the mouth is best illuminated by a light on the sur- 
geon’s head. The room should be darkened. He places a suture in the tongue 
near the tip to allow traction on this structure. Special palatomucoperiosteal 
elevators, a Denhart mouth gag, small tongue depressor, an angular knife to start 
mucoperiosteal elevation at the median border, a suction tip and mallet and chisel 
are instruments employed by Vaughan” in his cleft palate work. In 1940, he 
used for his suture material No. 4-0 and No, 3-0 dermal and heavy tension dermal 
as well as a lead ribbon for immobilization of the soft palate and support of the 
suture line. 

Schultz** advises the use of the Anthony aspirator instead of sponges for 
bleeding. 
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Reviewer’s Comments on Equipment Helpful in Carrying Out the Surgical 
Procedure-—An extraordinary variety of instruments and devices has been in- 
flicted on the cleft palate patient throughout the surgical history of this entity. 
Actually, most cleft palate procedures can be carried out with very few special 
instruments. Angled mucoperiosteal elevators, a suction system, an adequate 
source of light, an efficient mouth gag, and delicate plastic instruments should 
be available. Perhaps the most important ‘‘equipment’’ needed is a good first 
assistant. The reviewer wishes to recommend the use of nylon which is beauti- 
fully tolerated in the mouth, and which is strong and at the same time retains 
a fair amount of elasticity. Catgut and silk, in his experience, both cause more 
tissue reaction in the mouth and collect more foreign material around them than 
does nylon. 


Operative Techniques.— 


InTRODUCTION.—As the reader already knows or will soon see, the operative 
techniques devised in the treatment of cleft palate cases have been very numer- 
ous. The history of the surgical approach to the treatment of these patients 
shows very clearly that the techniques in use today have come about in a series 
of well-ordered steps so that no one man ean claim too much originality in the 
treatment of these patients. 

At first the surgical efforts were directed mainly at closure of the soft palate 
clefts; later techniques were devised for more efficiently closing clefts of the 
hard and soft palates. It was found that, in many eases, mere closure of the 
defect did not produce normal speech, and thus various procedures for making 
more efficient velopharyngeal closure have been devised. In the last few years 
these have been mainly confined to palate-lengthening procedures. 

The operative techniques have been divided into various headings, but it 
should be understood that many of the procedures actually would fit into more 
than one of these headings. For this reason, comments on these procedures may 
be found in several places. For the most part the division used here is similar 
to that employed by Dorrance in his review. References appearing in his review 
which lead directly to operative steps or techniques used today are mentioned 
under the headings to follow. 


OPERATIVE MANAGEMENT OF PREMAXILLARY BONES AND OF ALVEOLAR PROCESS 
CLEFT OR CLEFTS.— 


Unilateral Clefts—In 1864, Dambré?** closed the alveolar ridge cleft by 
pushing the projecting premaxillae into place after extracting the right second 
maxillary incisor and held the displaced bone in position with an ivory plate 
conforming to the palatal vault and fitted in front with a T-shaped metal rod. 
The short arms of the T-shaped rod embraced the two first maxillary incisors. 
He ecauterized the borders of the alveolar split with silver nitrate. 

Fundenberg?* approximated the borders of a cleft alveolar ridge within 
twenty-one days, starting when the child was 10 days old. He used continuous 
pressure by placing ‘‘isinglass plaster’’ from cheek to cheek, padded forceps to 
manipulate the bones into position, and stabilization of the bones with a wire 
suture passed through them. 

Duplay?”® in 1873 pushed the premaxillae into place after sectioning the 
bones subperiosteally from the right maxilla. After denuding the borders of the 
alveolar split on the left side a metal suture was passed through the bone and 
the premaxillae were fastened to the left maxilla. 

In 1892, von Esmarch and Kowalzig**’ wrote: 


In order to make it (premaxilla bone) movable and to displace it backward, a spoon- 
shaped gouge chisel with some force is pushed upward from below at the place where the 
intermaxillary bone unites with the alveolar process, through the margin of the jaw until 
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the intermaxillary portion can be turned around its axis, and pressed into the cleft of 
the jaw where it is then held in position by the elastic band attached to the cap; the 
union of the soft parts can be made immediately or at a subsequent time. 


Dorrance? wrote that in order to obviate the unnecessary recession of the 
upper lip which occurs when section is done with cases of unilateral lip-jaw- 
palate splits, Julius Wolff in 1896 emphasized that the normal pressure of the 
united lip suffices to restore the breach in the alveolar ridge. Dorrance further 
stated that this view was championed by Blair and almost all other conservative 
cleft palate surgeons in 1933. 

Vaughan” in 1940 writes that gradual approximation of the alveolar cleft 
due to the action of the repaired lip will occur in a large percentage of cases but 
that there are many others in which the alveolar cleft does not close but leaves 
a large opening under the lip into the floor of the mouth, which is often difficult 
to close at a later time. If the lip is repaired before the third month and if the 
cleft is not too wide, he states that the alveolar border can then be approximated 
by digital pressure, and action of the repaired lip will produce approximation. 
However, he writes: 

When the cleft in the alveolar ridge has a width of more than half an inch, it is 
wiser to approximate forcefully the alveolar border by digital pressure, and to hold the 
approximation by a +20 or +22 gauge silver wire. The wire is passed through the canine 
fossa above the tooth follicles, a point which cannot be over-emphasized as it is very im- 
portant not to damuge the developing teeth. It has been continually observed in the 
follow-up cases so often noted that the permanent teeth have erupted without injury... . 
This approximation must not be confused with the operation of forcefully closing the bony 
cleft through the palate, by multiple wires twisted down on lead plates against the alveolae 
(Brophy’s operation). 


After applying the wires, ‘‘enough tension is applied to hold the approxi- 
mation which has been gained by digital pressure. The wire must not, however, 
be used to force approximation as it will cut into the tissue.’’ In the passage 
of wires through the bone, Vaughan*® inserts them high up in the gingivobucceal 
sulcus and passes them through the maxilla above the nasal floor. 

Vaughan”® commented in 1940 on the use of adhesive tape across the cleft 
prior to operation. He did not consider the procedure necessary or advisable, 
‘‘as the stripping soon becomes soiled from feeding and the skin may become 
irritated and excoriated from the necessarily frequent changing.’’ 

Ritchie*** wrote that, if by thumb pressure the premaxilla can be brought 
down to the maxilla out of contact to 4 mm. or less and the lip down over it, ‘‘it 
is a constant observation to show the process closed by the time the stitches are 
removed from the lip.”’ 

Schultz** in 1944 stated that the maxillary segments should not be molded 
beeause the clefts could be closed without this disturbance which he thought 
detrimental to the future development of the entire upper jaw. ‘‘The inter- 
maxillary segment should be reduced to its normal position when the baby is 
one month old. This, if done carefully, will not interfere with future growth, 
and is the key to future development.’’ 

Conway*?’ writes, ‘‘A cleft of the alveolar process is not repaired since ex- 
perience has shown that the repair of the lip effects a slow replacement of the 
premaxilla into alignment with the alveolar process of the maxilla.’’ 

Ritchie®** in 1941 stated that in alveolar process clefts he felt that the lip 
should be repaired at least before 3 months of age, while the bones of the jaw 
were still soft and pliable, not on account of the lip or palate cleft, but on account 
of the process cleft. He considers the alveolar process more a part of the lip 
than of the palate as far as the surgery is concerned. 
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_. OPERATIVE MANAGEMENT OF PREMAXILLARY BONES AND OF ALVEOLAR PROCESS 
CLEFT OR CLEFTS.— 


Bilateral Clefts—In 1556 Franco?** advocated complete excision of the pre- 
maxilla. 

Desault?*? in 1830 applied a bandage over the projecting boues to produce 
steady backward pressure. 

Dorrance? cites Gensoul who advised that the projecting premaxilla be seized 
with strong forceps and forced back to the perpendicular, 

In 1839, Dupuytren*** excised the projecting maxilla and used the philtrum 
to reconstruct a cutaneous nasal septum. 

In 1842, Blandin*** cut a triangular piece of bone together with its covering 
from the vomer and then retroposed the premaxillae which were held in position 
by wire sutures running from the molars to the incisors, or by a metal dental 
plate conforming with the shape of the palate. 

Von Langenbeck is mentioned by Dorrance? as having retroposed the pro- 
jecting premaxillae after sectioning the cartilaginous septum. He fixed the pre- 
maxillae to the maxillae with lead sutures passed through these bones. The 
tooth germs exfoliated. 

In 1862, von Langenbeck stated that suture of the premaxillary and maxil- 
lary mucoperiosteum raised from the borders of the defect in the alveolar ridge 
after transposition of the projecting bones is all that is necessary to restore 
the breach in continuity of the alveolar ridge and to obtain the closure of the 
split lip. 

Dorrance? also mentions that Simon sought to displace posteriorly the pro- 
jecting premaxillae by the normal pressure of the united lip. He closed the 
split in the lip by a lateral flap taken from each side of the lip external to the 
split, each flap consisting of the corresponding external mucous membrane of 
the cleft and a portion of the cheek. The lateral flaps were liberated by curved 
incisions made around the alae nares and lateral incisions extending far enough 
out into the cheek to obtain sufficient freedom of the flaps to meet the middle 
free portion of the lip. 

Von Bardeleben is cited by Dorrance? as having sectioned the vomer sub- 
periosteally in 1868 to permit its backward displacement without the sacrifice 
of any of the tissue. He made an incision about 1 em. long into the muco- 
periosteum covering the free border of the vomer immediately behind the pre- 
maxillae. After raising the vomerine mucoperiosteum on each side, he created a 
vertical division of the vomer throughout its entire length with bone cutting 
forceps. The premaxilla was then pushed back into place within the fissure so 
that the separated vomerine plates of bone overlapped. Dorrance states that 
von Esmarch and Kowalzig held the bone in position with a rubber band attached 
to a headeap. 

In 1878, Lund?*° employed a naso-occipital sling to hold the displaced pre- 
maxillae in position. 

Thiersch?** in 1875 recommended the use of rubber bands held over the 
premaxillary protuberances by means of a butterfly bandage of adhesive strips 
placed over the cheeks to exert gradual pressure in posteriorly displacing the 
projecting premaxillae. 

Dorrance? writes that Wolff called attention in 1896 to the shortcomings 
of all the methods recommended at that time for improving the breach in the 
alveolar ridge in double lip-jaw-palate splits. He advised that the projecting 
maxillae be retroposed by the normal pressure of the united lip and closed the 
clefts of the lip on each side separately, allowing a sufficient interval of time 
to permit the side operated on first to heal completely. 

Wolff introduced this procedure as early as 1880 and presented it to the 
medical profession in 1886?**: 2°* and 1891.?*° 
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In 1911, Reich?*® listed the formation of a bulldog nose as the result of the 
usual von Bardeleben method and developed an operation to avoid this compli- 
cation. He resected a triangular portion from the vomer as shown in Fig. 1 
and then elevated the philtrum, introducing a pair of scissors below it to divide 
vertically the cartilaginous septum as high up as the perpendicular plate of the 
ethmoid bone. The projecting premaxillae were then pushed back and the 
philtrum adjusted to supply a continuous septum for the nose (Fig. 2). 

In 1924, Goyder**! abandoned his own operation for retroposing the pre- 
maxillae and remarked that the normal pressure of the united lip sufficed to 
correct the alveolar clefts in about two years. He recommended a two-month 
wait between the closure of the two clefts of the lip. 

Kaerger**? applied an Angle arch fastened to the deciduous molars by means 
of Angle bands and attached to the remaining teeth by wire sutures to split the 
maxillae apart sufficiently to accommodate the premaxillae, He then used von 
Bardeleben’s method to retropose the projecting premaxillae and closed the 
triangular defect remaining in the anterior portion left in the hard palate by 
raising the mucoperiosteum, reversing it backward, and uniting it with sutures 
to the medially displaced flaps of the palatal mucoperiosteum. 

In 1916, Blair®** mentioned his belief that the normal pressure of the united 
lip is sufficient to restore the alveolar clefts. He emphasized that in posteriorly 
displacing the premaxillae these bones should rest upon the anterior extremities 
of the approximated maxillae to overcome the flattening of the jaw which follows 
retroposition of these bones. In the majority of cases he believed the normal 
pressure of the united lip obviated sectioning the septum nasi and stated that 
when subperiosteal dissection of the vomer was necessary the separated maxillae 
should be approximated sufficiently to prevent too much backward displacement. 
He wrote in 1926,?** ‘‘the premaxilla belongs in front and not between the 
maxillae, and if it is so disposed as to prevent the maxillae from approaching 
each other anteriorly, this part of the cleft may be difficult to close and the 
upper incisor teeth and gum oceupy a posterior position.’’ 

In 1922, Federspiel*** said: 

In cases where the patient is older and the teeth are erupting, cutting the vomer is not 
sufficient to force the protruding os incisivum in its new position. . . . Bands with buccal 
tubing are fitted and cemented to the molar teeth, and alignment wire fitted to the arch to 
rest on the incisors and passing through the buccal tubing. To the alignment wire are soldered 
hooks; rubber bands are then stretched from the buccal tubing to the hooks, These rubber 


bands are to be replaced daily. 


Veau and Lascombe?**? and Veau*** in 1922 remarked on the necessity of 
obtaining the desired projection for the lip to obviate flattening of the nose. 
They condemned sectioning the septum nasi because the desired projection of 
the nose depended on the integrity of the septum. They performed horizontal 
section of the neck of the premaxillae to permit backward displacement ‘‘in a 
lump as a drawer is closed and not to turn it around on its horizontal axis like 
a door that is shut.’’ They made an incision 2 em. long into the mucoperiosteum 
covering the lower border of the vomer just behind the premaxillae. The septal 
mucoperiosteum was elevated on both sides with the dissection extending well 
in front toward the columella. The neck of the projecting premaxillae was then 
cut subperiosteally from behind forward and the premaxillae posteriorly dis- 
placed, leaving the desired vertical relation of the incisor teeth (Figs. 3 and 4). 

Ruppe’** in 1932 said: ‘‘Veau never employs osteotomy for reducing con- 
siderable intermaxillary projection, the bone falling back into line spontaneously 
under influence of the traction exerted upon it by the muscle sutured in front 
of it.’’ 
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Ivy and Curtis** in 1934 wrote that by doing one side at a time, in the 
majority of cases the lip can be closed without undue tension over the protrud- 
ing premaxilla and that the pressure of the closed lip will bring the premaxilla 
back into position, without section of the nasal septum behind it. The latter 
often results in atrophy of the premaxilla, nonunion with the bone on either 
side, and displacement too far back. 

Blair and Brown* state that considerable difficulty has frequently been 
encountered in closing the anterior end of a widely open bilateral palate cleft. 
It is usually done as the second step, after the lip has been closed. Flaps are 
raised from the septum and the sides of the premaxilla with their bases supe- 
riorly. Mucoperiosteal flaps are then raised from the hard palate, a section is 
removed from the septum, which permits the premaxilla to be moved backward 
in contact with but not in between the maxillae, and the clefts are closed by 
suturing the raw surfaces of the mucoperiosteal palatal flaps to the raw surfaces 
of the septal and premaxillary flaps. ‘‘The premaxilla is mobilized, pushed back 
and held there by raising and uniting the mucous membrane across the face of 
the alveolar cleft. A year or so later the posterior V of the cleft is closed.’’ 

Vaughan” feels that excision of the premaxilla is never justifiable for the 
operation produces a mutilated columella, a deformity difficult to correct. He 
feels that excision of a V-shaped section from the vomer with subsequent pos- 
terior displacement of the premaxilla often rotates the bone on its transverse 
axis so that the teeth are directed backward. Commenting on the removal of a 
square section with retroposition of the premaxilla as a drawer would be closed, 
he says: 


This is obviously impossible unless the premaxilla is completely detached from the 
vomer . .. a condition that occurs all too often. Fixation is then difficult; the premaxilla 
may turn around as a pea in a pod. With the subsequent loss of blood supply, there is very 
little further growth and the final result is a rudimentary premaxilla which does not provide 
sufficient bone support for the development of the central incisor teeth. 


In treating moderate projections of the premaxilla, Vaughan reports that 
the premaxilla can be forced backward, by digital pressure, far enough to permit 
elosure of the lip clefts, following which the repaired lip will prevent further 
protrusion. He feels that splitting the vomer is often a help before making 
pressure, although the amount of posterior displacement obtainable in this way 
is limited. He mentions that there is a tendency for the septum to buckle or 
be displaced laterally, thus interfering with passage of air through the nose. 
‘*Better support is obtained, when necessary, by a silver wire mattress suture 
which passes through water-proof adhesive plaster adjusted to the cheeks. The 
wire passes under the lip; the ends are then tied down on lead buttons. The 
adhesive plaster supports the lead buttons, and prevents the wire from cutting 
through the tissues.’’ 

In those eases with extreme projection of the premaxilla, Vaughan” sections 
the vomer submucously. He states that Bardeleben first performed the proce- 
dure but that Bardeleben’s incision of the vomer was close to the premaxilla, a 
location in which the blood supply is endangered. Moreover, complete separation 
sometimes oceurs and fixation is difficult. according to Vaughan. Therefore, 
Vaughan’s incision is made along the lower border of the vomer, the mucoperi- 
osteum is extensively elevated bilaterally, and an oblique section with a thin, 
sharp chisel is made about 1.5 em. posterior to the premaxilla, extending well 
up into the septum. Vaughan then forces the premaxilla backward and holds 
it in position with silver wire passed through the maxilla, high up, to avoid the 
tooth follicles. He elevates the mucoperiosteum from the borders of the pre- 
maxilla and sutures the flaps thus achieved under the raised mucoperiosteum 
of the alveolar borders (Figs. 5 and 6). When the septum is somewhat lower 























COLLECTIVE REVIEW 977 


lan the margins of the palate cleft, Vaughan sutures the mucoperiosteum which 
1as been elevated from the vomer bilaterally under the raised mucoperiosteal 
margins of the anterior end of the palate cleft, as suggested by Pichler®®* (Figs. 
7 and 8). Vaughan writes: ‘‘In the adjustment of the premaxilla, we aim to 
obtain a normal relation between the upper and the lower dental arches. The 
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Fig. 3. Fig. 6. 


upper arch should be larger than the lower to permit the lower anterior teeth, 

when erupted, to ocelude posteriorly.’ Vaughan delays the repair of the lip 
for several weeks to permit union of the premaxilla and removes the silver wire ' 
at the time of the lip operation. 
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In older children, Vaughan states, maxillary protrusion is better treated 
after the teeth have erupted, in cooperation with the orthodontist. The pre- 
maxilla is gradually earried back by an orthodontic appliance, although in some 
instances it is necessary to section the vomer. 

Conway**’ sutures the cleft lip up over the projecting premaxilla and states 
that it may be necessary to repair only one side of the cleft lip at the first pro- 
cedure, completing the closure on the other side at a later date. ‘‘This plan 
does away with the problem caused by a permanently mobile premaxilla. The 
infant, at the completion of the operation, appears to have an over-hanging lip 
but the normal infant’s upper lip protrudes beyond the lower.’’ 

Conway**' writes that, if properly treated at the time of the primary opera- 
tion on the lip, the premaxilla will be firm and its mucoperiosteum will be con- 
tinuous with that of the palate. He adds, however, that, if the premaxillary 
process has failed to fuse, an operation may be necessary to wire the premaxilla 
to the maxillae or to the palatine bones. ‘‘The success of such an operation is 
problematical. If not successful, orthodontia should be instituted.’’ 





Fig. 7.--Where the septum is 
somewhat lower than the margins 
of the palate cleft, the septal 
flaps can be sutured to the 
palatal flaps farther posterior- 
ly than in Figs. 5 and 6. 


Ritchie*** reported in 1941 that he had removed the premaxilla in only one 
ease. Illustrations of this case are given in his article and show an enormous, 
protruding premaxilla with teeth which bulge through the labial aperture. 

Schultz®* felt that protrusion of the premaxilla should be corrected before 
the soft tissues were adjusted. ‘‘The soft tissue, including the muscle, cannot 
foree the intermaxillary bone to position between the maxillary segments and 
produce bony union of these parts.’’ He states that the difficulties encountered 
in trying to move the maxillary bone by draping soft tissue over it are: 


1. The length of time involved for it takes months to get the bone even partially in 
place; 

2. The lip always has a lot of suture lines and excessive scar tissue in it because of the 
stretching ; 

3. More operations are necessary to get rid of scar tissue; 

4, This means sacrificing tissue which should not be lost if a perfect lip is desired; 

5. There is never bony union of the maxillary and intermaxillary segments when this 
technique is used; 

6. This correction takes so long that a speech defect results from the late closure; 

7. There are fistulous tracts, often permanent, leading from the vestibule of the mouth 
to the floor of the nose; 
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8. The four central incisors and the intermaxillary bud are attached to the end of the 
vomer which is very uncomfortable to the patient. Furthermore, the patient cannot bite with 
these teeth because of the lack of the bony attachment to the maxillary segments. 

All these undesirable factors are avoided if the intermaxillary bone is brought to its 
normal position when the child is about one month old. 

The author knows the challenge that the growth of the intermaxillary bone is arrested. 
This is not true. After correcting many cases in this manner, the child develops perfectly, 
including the intermaxillary segment. 


He continues that the submucous diagonal incision through the cartilagin- 
ous septum with subsequent sliding of one segment of the vomer over the other 
should not always be used because it may produce nasal obstruction later in 
life. The other technique is to perform a submucous resection of a small V- 
shaped section of the septum. The contact points of the intermaxillary segments 
with the maxillary segments are freshened by removing enough periosteum to 
obtain bone-to-bone contact. After retroposing the premaxilla, he fixes the parts 
in place by ‘‘ passing a piece of No. 0 or No. 1 chromie catgut around the inter- 
maxillary segment or by passing mattress sutures of No. 6-0 nylon between 
them. This technique, carefully carried out, results in bony union which is 
easily demonstrated. The baby should rest at least one month and then should 
have the lip reconstructed by the technique the author has devised.”’ 

In September, 1946, Vaughan*'® wrote that when the premaxilla shows 
extensive anterior displacement it must be retroplaced and held in position. 
He recommended not uniting the alveolar border and premaxilla until the 
palate cleft has been repaired, and revisions and adjustment of the vermilion 
border are deferred for one or two years. 

Peer*'® writing in November, 1947, opposes section of the vomer and recom- 
mends steady manual pressure to force the prominent middle segment of the 
lip into approximate position. He feels that the maxillae are underdeveloped 
and that the apparent protrusion of the premaxillae is normal. 

Davis**® wrote in 1940 that in bilateral eases with marked protrusion and 
rotation of the premaxilla, it is best to avoid, when possible, the excision of any 
portion of the vomer. 


Such excisions, whether triangular or quadrilateral in shape, usually leave the premaxilla 
unduly movable. If the premaxillary protrusion is so great that closure of the cleft in the 
lip cannot be completed without undue tension, we have found that carefully splitting the 
vomer and bulging its sides will often allow the premaxilla to be placed in a better position 
without causing its permanent mobility. The premaxilla very seldom requires wiring in in- 
fants, but in some older children it may be necessary in order to secure the best cosmetic 


results. 


Ritchie*** writes: 

One may try to learn by thumb pressure how near the process clefts may be closed. The 
trouble is that the premaxilla may spring back, or if the distance is too great, a bend in the 
vomer and septum occurs which may be of such degree as to obstruct the nasal channel, If 
this oceurs, the vomer must be sectioned. There are several ways, and I have tried them all, 
and have disearded any procedure that entails removal of any part of the vomer, The square 
piece or triangular piece removed just back of the premaxilla has been discontinued because 
not infrequently this step resulted in a movable premaxilla, but the main reason was that it 
caused an inhibition of growth and atrophy of this essential structure of a normal process. 
[ have cases growing up in which the premaxilla has failed to develop to a point that looks 
as though I had removed the premaxilla. I have tried removal of a square piece from the 
middle of the vomer, and although the premaxilla develops normally there still may be free 
motion of it. So I have selected to fracture the vomer about the middle, by reflecting the 
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mucous membrane back, exposing the vomer. The fracture is made with a chisel and in as 
oblique a manner as possible. This permits sliding the forward half backward on the pos- 
terior half. The direction of the cut shall be pointed forward to the cleft opposite to the 
lip cleft which is to be repaired. . . . This pull is also on the whole forward half of the vomer, 
to hold the raw surfaces together. 


Reviewer’s Comments on Operative Management of Premaxillary Bones and 
of Alveolar Process Cleft or Clefts—This reviewer agrees that closure of the 
lip will produce closure of the alveolar cleft or clefts in many patients. How- 
ever, there is no question in his mind that a certain percentage of the patients 
will not develop, as a result of the lip closure, a union of the split alveolar border. 
He admits that he does not know what the most satisfactory approach to the 
closure of these alveolar clefts is. The evidence at hand is not sufficient to allow 
one to form a very definite opinion as to whether wiring should ever be done, 
as to whether section of the vomer is necessary in some of the bilateral clefts, 
and as to whether one should routinely employ the pressure of the united lip 
without some other aid. Certain it is that some of the wide lip sears which the 
reviewer has seen would be finer if supplemental means of fixation for the 
alveolar process cleft had been used. On the other hand, the possible danger 
of injury to the teeth and to the future growth of the maxilla must constantly 
be kept in mind when wires or similar methods are used. The reviewer knows 
from personal experience that in extreme protrusion of the premaxilla in bilat- 
eral clefts the retrodisplacement of the premaxilla may at least temporarily 
block off one of the nasal passages. He feels that some of the more radical vomer 
sectioning procedures have proved their lack of merit ; for the floating premaxilla 
which results is an extremely bothersome deformity, both to the patient and to 
the surgeon. 

In the lip repair of the bilateral clefts the reader has already noted the 
controversy concerning the surgical fate of the skin, mucous membrane, and 
subeutaneous tissues attached to the premaxilla. Most men today use these 
tissues to form the central portion of the lip, but the reviewer feels that little 
pride can be taken in the nose which so often develops as a result of this. The 
tip is almost in contact with the lip itself, the columella being virtually non- 
existent. At a later date, most of these men advance the tip of the nose by 
utilizing the skin from this premaxillary portion. Certainly the lip is easier 
to close when these tissues are used in its early reconstruction, and there is a 
very definite possibility that these tissues may grow more, perhaps due to the 
tension of the lip, when so used. From the practical point of view, using these 
tissues to make the columella in the early stages is quite difficult. 

Excision of the premaxilla is now almost universally condemned; but there 
are times when it probably should be removed if early surgery on it has pro- 
duced a freely floating, undeveloped mass of tissue. The case shown by Ritchie 
was certainly an argument in favor of excision in that particular case, for the 
deformity was monstrous. However, almost without exception, excision of the 
premaxilla leads to severe cosmetic, dental, and, at times, speech abnormalities. 


(To be continued in the Quarterly Review Section of the January issue. References to 
Part I appeared in the July issue. References to Part II will appear at the end of Part II 
of the review.) 




















Reviews of New Books 


Oral Surgery. By Kurt H. THoma, D.M.D., Professor of Oral Surgery 
and Brackett Professor of Oral Pathology, Harvard University. Oral Surgeon 
and chief of Dental Department, Massachusetts General Hospital. Two 
volumes with 1,631 illustrations including 121 in color. Price, $30.00. Pp. 
1521. St. Louis, The C. V. Mosby Company, 1948. 

Dr. Thoma is not only a renowned oral surgeon, but also is one of the 
leading oral pathologists. His firm background in pathology can be noted 
throughout both volumes. 

Volume I 

Chapter I—The introductory subject is the principles of surgery. It 
deals with the science of surgery, surgical pathology, nutritional factors 
in surgery, anesthesia, asepsis and antisepsis, general surgical procedures, 
ete. 

Chapter II introduces the general care of the patient, the preoperative 
treatment of associated diseases, preoperative orders, postoperative treat- 
ment, and follow-up examinations. 

Chapter III is devoted to dentoalveolar surgery, the extraction of teeth, 
alveolectomy, correction of abnormalities of labial and lingual frenums, 
removal of unerupted teeth, excision of cysts, treatment of dentoalveolar 
abseesses, and periodontal surgery. 

Chapter IV deals with the treatment of traumatical diseases of the jaws, 
treatment planning, the treatment of fractures of the maxilla and mandible, 
and the complications encountered therein. 

Chapter V deals with the treatment of odontogenic diseases of the 
maxillary sinus, which includes diseases of the maxillary sinus and the sur- 
gical operative procedures. 

In Chapter VI the treatment of osteomyelitis and necrosis of the jaws, 
both chronie and acute, is discussed. Tuberculous bone infection, syphillis, 
and actinomycosis of the jaws are also discussed. 


Volume II 


In Chapter VII the treatment of diseases of the temporomandibular 
joint, which includes also operative procedures, is discussed. 

Chapter VIII deals with infections of the face and neck, the clinical 
varieties of such infections, and the therapeutie procedures. 

In Chapter IX diseases of the salivary and mucous glands and operative 
procedures and the treatment of such are dealt with. 
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In Chapter X diseases of the fifth and seventh nerves are discussed, 
which includes disturbances of sensation, a classification of disturbances of 
sensation, and therapeutic procedures, and the discussion of motor disturb- 
ances and therapeutic procedures. 

Chapter XI deals with the treatment of cysts of the jaw such as odonto- 
genic, fissural, median cysts, nasopalatine cysts, the diagnosis and operative 
procedure. 

In Chapter XII the treatment of benign tumors of the neck and jaw, diag- 
nosis and treatment, as well as postoperative treatment, are dealt with. 

Chapter XIII deals with the treatment of malignant tumors, the method 
of biopsy and general treatment, as well as the plastic repair of operative 
defects, and prosthetic restorations. 

Chapter XIV the final chapter, deals with the surgical treatment of de- 
formities of the jaw, such as mandibular protrusion and retrusion, and the 
operative procedures. 

The author’s vast personal knowledge and experience with oral diag- 
nosis, oral surgery, and oral pathology lend authority to the conclusions 
on these subjects. The book is well written, beautifully presented, and should 
serve amply as both a text and an authoritative reference source in the 
field of oral surgery. 

Oral Surgery should be a best seller, for it rightfully belongs in the library 
of every oral surgeon. THomas J. Cook. 


A Stomatologia Tankonyve (A Textbook of Stomatology). Charles 
Balogh, M.D., Professor of Stomatology, Director of the University Hospital for 
Stomatology, University of Budapest, Budapest, Hungary. 552 pages of text, 
719 illustrations. A Magyar Orvosi Kényvkiadé Tarsulat, 1948. 


This is a textbook containing the outlines of stomatological education in 
Hungary which follows the teaching of the Frenchman Magitot and the Hun- 
garian Arkévy, aiming at the synthesis of the medical and dental education and 
activities. It serves the purpose of the integration of medical science satisfac- 
torily. The author also points out that as an ageney of publice health and social 
medicine, stomatology plays an important part in preventive dental care, espe- 
cially as it applies to the large masses, previously neglected. 

The first chapter deals with applied anatomy, the bones, muscles, and 
other organs of the faee receiving special attention. The blood, lymph, and 
salivary systems are dealt with in detail, as is the anatomic and histologic struc- 
ture of the teeth and parodontal tissues. Chapter II takes up the embryologic 
development, giving special attention to the effects of hormones and diets. The 
physiology of the masticatory apparatus and the changes occurring in the teeth 
with use are carefully considered. The chapter ends with directions regarding 
the ‘‘eare of the teeth and the oral cavity.”’ 

Chapter III deals with irregularities of tooth development, size, shape, 
number, abnormalities of occlusion and of the soft and hard parts of the oral 
eavity. Chapter IV deals with dental radiography. 
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Chapter V takes up operative dentistry in all its phases: examination, 
diagnosis, and treatment of dental diseases affecting the hard and soft parts 
of the tooth. 

In Chapter VI the diseases of the mucous membrane of the oral cavity are 
thoroughly dealt with, both those of local and general origin. Chapter VII 
vives a short description of the oral symptoms of diseases of the nervous system. 
Chapter VIII takes up the diseases of the periodontium. Two types are de- 
scribed: that which produces inflammatory symptoms and that in which gingival 
atrophy and loosening of the teeth predominate. Therapy and prophylaxis 
conclude the chapter. 

Chapter IX is entitled ‘*Inflammations of Dental Origin’’ which include 
pericementitis, periostitis, osteomyelitis, cellulitis, inflammations of the maxillary 
sinus, and focal infections and their treatment. 

Chapters X and XI deal with anesthesia and its complications, and dental 
surgery. Dental surgery includes the extraction of teeth and other dentoalveolar 
procedures. Oral surgical procedures are taken up in Chapter XII, the author 
pointing out that such operations have to be performed in a well-equipped 
operating room of a lying-in department. They require special training and 
therefore only an outline of the procedures is given, so that the practicing dentist 
will be able to give fair information to the patient regarding the treatment. 

Chapter XIII deals with dental restoration, what we classify as prosthetic 
dentistry. Chapter XIV gives ‘‘Outlines of Orthodontia,’’ Chapter XV, dental 
eare of children, Chapter XVI, materia dentica and medica, including dietetics. 
The final chapter deals with occupational, ethical, and forensic relations of 
stomatology. This chapter includes techniques of dental and oral autopsy. 

It is interesting to follow through this book the lines along which dentistry 
has been developed in Hungary. In the three years’ study of dentistry which 
follows a four-year medical course leading to an M.D. degree, both fundamental 
scientific subjects of our specialty and the technical ones are taken up. The book 
is not only a general text for this course, but is also recommended as a guide 
for the Hungarian medical student for whom an obligatory course in dentistry 
of a theoretical and practical nature, lasting about four months, is prescribed. 

The book is well illustrated; some of the illustrations are in color. Naturally 
it is not possible to devote as much space to the subjects of the dental specialties 
as we are accustomed to in our elaborate texts, but the book covers the field well. 
While there is a good table of contents, the absence of an index is a surprising 
omission in a book that obviously was published to serve as a reference book 
as well as a text.. A bibliography at the end of each chapter also would, in our 
opinion, enhance the value of the book greatly. When, as stated, many subjects 
have to be dealt with very briefly, the student and especially the investigator 
should be given suitable sources for further information. 
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Abstracts 
of Current Literature 


SURGICAL TECHNIQUE 


A Histological Study of Gelatin Sponge Implants in the Healing of Maxillary Bones. 
B. W. Sutton. Northwestern University Bulletin 48: 7, April, 1948. 


In an abstract of a thesis based on research directed by W. R. Schram, the writer 


concludes: 

1. The gelatin sponge does not constitute a barrier to the cellular elements of 
the organizing connective tissue, and the connective tissue organization of a sponge 
implanted socket proceeds at a rate and in a manner comparable to an untreated 
extraction socket. 

2. In the early states of healing in the sponge implanted sockets, there is a 

mild giant cell response which subsequently diminishes before the complete dis- 
appearance of the sponge. 

3. The removal of the sponge from the socket, which takes from thirty to 
forty days, is apparently brought about by the phagocytic properties of the prim- 
itive connective tissue cells, of which the giant cells apparently represent a fusion. 
The leukocytes may also play a minor role in the removal of the sponge. 

4, The leukocytie response of the sponge-implanted socket is no greater than 
the response of an untreated socket. 

5. The use of gelatin sponge does not appear to occasion any increase in 
osteoclastic activity. 

6. In all cases, the time, rate, and manner of the new bone formation in 
sponge-implanted sockets is comparable to untreated healing sockets. 

7. No definite conclusions can be drawn from this series concerning the clot- 
supporting properties of the sponge. 

8. This study did not bring out any contraindications to the use of the sponge. 


me See Es 


Veber die Schuittfiihrung bei der Resektion des Oberkiefers. Incisions for the Resection 
of the Maxilla. H. Mathis. Deutsche Zahnirztl. Zeitschrift 3: 28, 1948. 


To the incisions described in Europe by Weber, Nelaton, and Kocher for the resection 
of the maxilla, the author adds one of his own. He omits the horizontal extension through 
or under the lower eyelid because of the disturbance in the lymph flow caused by the scar 
and its attending complications. If because of the omission of the horizontal extension 
the visibility of the field of operation is seriously impaired, the author combines with the 
classical incision descending along the side of the nose and through the middle of the upper 
lip an extension arching from the corner of the mouth of the affected side along and below 
the inferior border as far as the external maxillary artery. The advantages are: 


1. After dissection of the soft tissue, the entire cheek can be retracted to gain an ex- 
cellent view of the entire upper jaw, with access to the malar bone. 
2. It gives an excellent cosmetic and functional result. 


3. It prevents disturbances of ocular function. 
H. M. 
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The Use of Vitallium Plates to Maintain Function Following Resection of the Mandible. 
B. S. Freeman. Plast. & Reconstruct. Surg. 3: 73, 1948. 


Vitallium plates (Sherman type) are used following resection of a sizable portion of 
the mandible, fixing both fragments firmly in their original places and maintaining rigidity 
of the mandible during the period between operations. , 

tesection of the mandible necessitates immediate postoperative fixation of fragments 
to prevent external and internal distortion resulting in respiratory distress, feeding problems, 
and severe deformity. In adults with teeth, retention of the proper relationship between 
fragments, with the later restoration of bone continuity can be accomplished with intraoral 
wires or dental splints. In edentulous adults and in children, retention of the fragments is 
difficult. Immediate bone grafting in our experience has failed because of either oral con- 
tamination or incomplete fixation of the fragments. Following resection of a sizable portion 
of the mandible without stabilization, the mental anguish and depression, although great, 
are secondary to the immediate serious difficulty in respiration, mastication, and speech. 

Simple Sherman type plates of vitallium in varying sizes can be bent to proper curv- 
ature in the operating room. If necessary, a specially curved plate can be prepared in any 
dental laboratory equipped to make vitallium prostheses. The area to be resected is outlined; 
the metal plate is bent to the approximate desired curvature with a pair of pliers or the 
fingers; the positions of the plate holes are marked with drill holes made into the bony part 
to be left. After the oral cavity has been closed tightly, the wound irrigated, and the in- 
struments and gloves changed, the plate is attached by small vitallium screws or bolts. 


SUPPORTIVE TREATMENT 


Prolonging the Action of Penicillin. A. O. Seeler. Bull. New England M. Center 10: 56, 
1948. 


The difficulty in maintaining adequate plasma levels of penicillin especially for the 
treatment of patients in the home has limited the use of this very valuable drug. Beyer 
(Science 105: 94, 1947) reported that the excretion of penicillin could be reversibly inhibited 
by 4’-carboxyphenyl-methane-sulfonanilide (Caronamide) which is applied in 0.5 Gm, tablets. 


Seeler concludes that: 


Caronamide when given by mouth in doses of 4 gm every four hours to pa- 
tients under 60 years of age, and 2 gm every four hours to those over 60 years old, 
will markedly enhance penicillin plasma levels, whether penicillin is given paren- 
terally or orally. Potentially, caronamide is of great practical value in that when 
given with large doses of intramuscular penicillin, it makes possible the maintenance 
of high penicillin levels which may be required for treatment of infections due to 
relatively penicillin-resistant organisms. Furthermore, in the average patient it is 
possible to administer oral penicillin together with caronamide and achieve peni- 
cillin levels that should be adequate to combat most infections due to hemolytic 
streptococci, pneumococci, and gonococci. The ultimate value of caronamide will 
depend in large part on its toxicity, which cannot be judged at the present time 
because of limited clinical experience with the drug. 


Rappopart and his associates encountered rashes developing either during or shortly 
after Caronamide therapy in three of fifteen patients. In no instances did Caronamide give 
rise to nitrogen retention. Crystalluria was observed occasionally, but no hematuria. 


K. H. T. 


Massive Dosage of Penicillin Administered by Continuous Intramuscular Infusion. R. L. 
Fisher and M. Zukerman. Ann. Int. Med. 28: 1143, June, 1948. 


Penicillin was administered in dosage of from 500,000 to 2,000,000 units daily by 


continuous intramuscular infusion. 


=. I 
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Technique of Administration.—The penicillin was dissolved in 500 ¢.c. of 5 per cent 
glucose in water. A No. 20 gauge spinal needle was inserted in the lateral aspect of the 
thigh after infiltration with 1 per cent procaine hydrochloride. Ten c.c. of 1 per cent procaine 
hydrochloride were added to the penicillin solution, and slow, continuous infusion was 
started. Five hundred c¢.c. of the solution were administered each twenty-four hours, which 
necessitated that it run at an average of four to six drops per minute. It was found ad- 
vantageous to insert the needle into the opposite thigh every three to four days. It was 
necessary to discard the spinal needle after an average of two to three courses of penicillin 
since the needle became rusty and broke easily. 


Indications.—This technique of administering penicillin was employed under the fol- 
lowing circumstances: (1) when a massive dosage was indicated, (2) when nursing staffs were 
busy and undermanned, (3) when hospitalization was not feasible, (4) when the patient 
objected to multiple injections, and (5) when veins were not available for intravenous 
therapy. 

This method of administration of penicillin is effectively demonstrated by the ex- 
cellent recoveries of seriously ill patients. 

Reactions were noted both locally and systemically; however, it is felt that since many 
organisms become penicillin resistant to small doses, it is often necessary to use massive 
doses to achieve a therapeutic effect. 


Effect of Penicillin on Bacterial Flora of the Mouth. David A. Long. Brit. M. J. 2: 819, 
Nov. 22, 1947. 


Changes can be produced in the bacterial flora of the mouth by the administration of 
penicillin either locally or systemically if sufficiently large dosage is employed. It is probable 
that in the latter case the changes are caused by penicillin excreted in the saliva, though 
attempts to demonstrate this have either been unsuccessful or it has been detected only in 
small quantities. No simple relationship has been shown to exist between the penicillin 
content of the saliva and the penicillin content of the blood. The persistence of highly 
penicillin-sensitive organisms in the mouth of patients receiving less than 500,000 units of 
penicillin systemically in twenty-four hours, combined with failure to demonstrate penicillin 
in their saliva, suggests that the threshold for penicillin excretion in the saliva is attained 
only by a dosage of this magnitude. However large the dosage employed systemically, peni- 
eillin will be demonstrable in the saliva only in the initial phases of treatment, for as soon as 
the organisms of the bacterium group establish themselves in the mouth, penicillinase is 
produced in sufficient quantity to destroy it. 

Whether penicillin is administered locally or systemically in the dosage stated, the 
changes produced in the bacterial flora in the mouth are the same, but with systemic ad- 
ministration the flora of the tonsils, pharynz, and nose is also affected. 


The Present Status of Penicillin and the Sulfonamides in Infections of the Throat. W. I. 
Daggett. Practitioner 159: 442, December, 1947. 


Every practitioner knows the importance of prescribing sulfonamides or penicillin in 
the early stages of acute infective conditions. He is aware of the pitfalls arising from in- 
sufficient dosage, but it must regretfully be admitted that he is occasionally stampeded by 
his patients into discontinuing treatment too soon and into allowing the resumption of work 
without insistence upon a period of rest. Sulfonamides and penicillin are still prescribed when 
inflammation has progressed to suppuration, although in such cases there is no substitute for 
the well-established principle of surgical drainage. Chemotherapy allows a surgeon more 
latitude in his choice of the time for surgical intervention, but the indications for operation 
must still be respected. 

In acute pharyngitis, penicillin lozenges or pastilles (500 units in each lozenge) are 
prescribed, to be permitted to dissolve as slowly as possible throughout the waking hours. 














ABSTRACTS OF CURRENT LITERATURE 987 


In Vincent’s angina, concentration of penicillin in the saliva can be maintained by the 
onstant sucking of lozenges, while in severe cases systemic penicillin should be given in 
lequate dosage. 

Acute tonsillitis, quincy, retropharyngeal abscess, and acute laryngitis have been 
reated with these drugs. 


Streptomycin. Wallace E. Herrell. J. Kansas M. Soc. 48: 257, June, 1947. 


Streptomycin is effective against certain important gram-negative organisms, many of 
which are not inhibited by penicillin. 

Streptomycin behaves not unlike penicillin following its administration by the intra- 
muscular, subeutaneous, or intravenous route. It diffuses fairly readily throughout most body 
tissues. Levels in the blood are usually highest about two or three hours after injection. By 
repeated injections, the level of streptomycin in the blood can be built up rather high. 

Streptomycin is a fairly stable substance. Even in solution it can be kept a reasonable 
length of time without loss of potency. Quantities are expressed in grams. One gram of 
streptomycin is equivalent to approximately 1,000,000 S. units. In ordinary practice, the 
solution used for intramuscular administration usually consists of 1 Gm. streptomycin per 
5 ec. distilled water. The average dose for adults is approximately 2 Gm. and in some 
instances, 3 or 4 Gm. per twenty-four hours. It is simply a matter of deciding on the 
amount to be used and then giving this amount in five to eight divided doses every twenty- 
four hours, either by the subcutaneous or intramuscular route. 


ANESTHESIA 


Newer Developments in Anesthesia. E. B. Tuohy. M. Ann. District of Columbia 17: 149, 
March, 1948. 


Anesthesiology embraces a study of the chemistry and pharmacology of local and 
general anesthetic agents, as well as a knowledge of their clinical usefulness, applicability 
and safety. 

It is the opinion of some anesthesiologists that a more profound training should be given 
to persons studying in this field, emphasizing the safety of certain older anesthetic agents 
such as ether, chloroform, and nitrous oxide when employed with all of the modern mechanical 
equipment that is available. For example, it is suggested by some workers that chloroform 
skillfully administered in the presence of an abundance of oxygen is a safe method of anes- 
thesia and should not be underestimated or forgotten. It is felt that chloroform can be used 
safely by a well-qualified individual who has had training and experience with this drug, but 
one must not lose sight of the dangers of this agent, particularly for long periods of time 
with insufficient quantities of oxygen. 

Cyclopropane can no longer be classified as a new anesthetic agent, but the addition of 
curare or other curariform drugs gives to the anesthesiologist a combination of agents which 
is definitely a new development. It has been shown that the addition of curare intravenously 
to a patient receiving cyclopropane permits adequate surgical relaxation without maintaining 
the deeper planes of surgical anesthesia. The addition of curare to ether vapor by the in- 
halation route gives us a very potent combination of agents, and the margin of safety with 
curare and ether vapor is rather limited. Marked respiratory depression with ether vapor 
occurs with about one third of the amount of curare intravenously as compared with cyclo- 
propane. The more pronounced respiratory depressant action of curare with ether is probably 
due to the innate curariform action present in diethyl ether. From a technical standpoint, 
it is recommended that material and equipment for intratracheal intubation be at hand when 
curare is utilized with ether as an inhalation or an intravenous general anesthetic agent. It 
is also recommended that an individual conducting an anesthetic with curare be thoroughly 
familiar and skilled in the technique of intratracheal intubation. The reason for these pre- 
cautions should be clear because in the event of respiratory depression to the point of apnea, 
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it becomes an absolute necessity to carry on artificial pulmonary ventilation. It is a misnomer 
to rely upon the use of such pharmacologic antagonists as Prostigmine, ephedrine, or eserine 
because these agents, even if they are efficient, will not exert their action in most instances in 
sufficient time to prevent irreparable damage from hypoxia. 

Inasmuch as curare is being used quite extensively with Pentothal Sodium, a few 
comments concerning this procedure are notable. It should be remembered that curare is not 
an anesthetic agent, but rather a drug which has the ability to produce muscular relaxation by 
preventing the action of acetylcholine. Likewise, it should be recalled that Pentothal Sodium, 
which at the present time is our most efficient intravenous anesthetic, is still an agent which 
is not recognized as one which will produce muscular relaxation in all surgical interventions. 
Pentothal Sodium was introduced as a relatively short-acting intravenous anesthetic which 
should be used for operations of relatively short duration when adequate muscular relaxation 
is not essential. Whereas many patients exhibit a certain amount of muscular relaxation 
with Pentothal Sodium, it is still emphasized that it is folly to expect relaxation in all 
instances. 


L’Analgésie de Base (Basal Analgesia). A. Gresset (Paris). L’Odontologie 69: 245, 1948. 


In a short outline the author gives the indications for basal analgesia, which he be- 
lieves should be more frequently used, especially in the cases of acute apical infections, 
long and difficult extractions, and also if the patient has a high basal metabolism. The 
psychic anguish is eliminated and the doses of anesthesia reduced. He recommends the 
administration of barbiturates, which can be given by mouth and seem best adapted for our 
work. 

SB. 


The Use of Curare in Anaesthesia. E. C. Allen and V. H. Eversole. New England J. Med. 
236: 523, 1947. 


Curare provides satisfactory muscular relaxation with all methods of general anesthesia 
and greatly reduces the required dosage of other agents. Intocostrin, a standardized, purified 
product, is best administered intravenously, but can be given intramuscularly and_ sub- 
cutaneously, 

Cyclopropane is apparently the ideal agent to use with curare. Although not to be 
considered the answer to all problems of relaxation, curare is certainly a useful adjunct. 
After the administration of curare, paralysis begins in the head and neck, progresses, down- 
ward to the trunk and extremities, and finally affects the muscles of respiration. Recovery 
from paralysis occurs in reverse order. When using the drug, the authors emphasize the 
need for adequate airways and facilities for endotracheal intubation and artificial breathing. 


Endotracheéal Anaesthesia for Operations on Cleft Lip and Cleft Palate. M. D. Leigh and 
H, A, Kester. Anesthesiology 9: 32, 1948. 


Morphine and scopolamine are used in premedication in patients of any age. 

Induction of anesthesia is accomplished with divinyl ether, followed by diethyl ether, 
both given by open drop. Very early use of an oral oropharyngeal airway is advocated to 
prevent obstruction by the tongue’s falling into the cleft in the palate. 

Intubation is done in the second plane of stage 3, care being taken to flood the lungs 
with oxygen under the mask just before intubation. The patient’s head is elevated on a 
padded ring, which enhances stability of the head and flexes the neck on the shoulders. 


A soft rubber or vinyl plastic Magill tube, lubricated with water-soluble Nupercaine 
jelly, is used. Abduction of adducted cords may be obtained by blowing down a tube whose 
tip is placed at the glottis. The pharynx is then sucked off. Oral endotracheal tubes are 
long enough to reach from the lobe of the ear to the tip of the nose, with 1 to 2 cm. to 
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spare. No euff is used on the tube as the cords scon accommodate to the tube, and no 
nesthetie mixture is lost. 

Maintenance is accomplished with an apparatus consisting of an ‘‘endotracheal tube, 

metal connector with a bore the same size as the tube, a short piece of rubber tubing, 
the metal piece containing the inhalation and exhalation valve (Lehigh valve), a 2 liter 
reservoir bag, and a rubber tube leading to the gas feed.’’ Nitrous oxide and oxygen are 
supplied; if necessary, ether or cyclopropane is added for depth. 

Complications in induction are those of any open-drop anesthetic. Endobronchial in- 
tubation is the most serious maintenance complication and accounted for one death. If 
apid, deep respirations threaten to lead to collapse of the patient, double the premedication 
dose of morphine is given intravenously. Postoperative complications center about main- 
tenance of the airway in an infant previously accustomed to more airway space than he 
now has. 

Of the 493 patients whose cases are reported, 57 per cent were 2 years of age or 
under. Three deaths occurred, one from bronchial intubation, one from shock, and one 
from transfusion of incompatible blood. 


Zur Technik der Leitungsandsthesie des II. Trigeminusastes. G,. Meak. Ztschr. f. Stomatol. 
45: 102, 1948. 


In dental practice, anesthesia of the second branch of the trigeminal] nerve consists 
of four to five injections, whereas the block near the foramen rotundum represents a con- 
siderable simplification. The foramen palatinum majus lies on the border between the 
palatine and the maxillary bone. The distance from the first and second molar cannot be 
given in a definite measure owing to individual differences. The ‘‘major foramen’’ is sep- 
arated from the minor foramen by a bony crest; its length is around, 3.5 mm., its width, 2 mm. 
The axis is parallel to the axis of the posterior maxillary teeth. The axis for the insertion 
of the needle is given by the direction of the pterygoid canal, the needle advancing without 
interference, provided the cut plane of the needle’s head looks toward the pharynx. The 
distance from the palatine foramen to the foramen rotundum is 42 mm., the direction of 
the needle is slightly frontolateral from the vertical. In most of the cases the palatine 
foramen will be found in the middle of a triangular anemic zone of the palate. A needle 
of 42 mm., completely inserted, is sufficient, but one of 50 mm. may prove necessary in some 
cases, 

Solutions containing Adrenalin may cause spasms in the region of anesthesia. This 
is explained by the vicinity of the sphenopalatine ganglion. Anesthesia of the eye muscles 
results in dizziness or double-sight. Covering of the involved eye until anesthesia is over is 
necessary in such cases. If the anesthetic flows into the pharynx, the needle has pierced 
the soft palate. Injury of the thin nasal wail was followed twice by slight nose bleeding. 

R. H. B. 


Xylocain, ett Nytt Bedévningsmedel (Xylocain, a New Anesthetic). G. Bremer, S. Ek- 
manner, H. Persson, and H. Strandberg. Sveriges Tandl. férb. Tid. 40: 43, Jan. 15, 
1948, 


The authors describe the results obtained in 5,000 cases in which they have employed 
a new anesthetic called xylocain which was introduced by Dr. Léfgren in 1946. This anes- 
thetic can be used well both for injection and for surface anesthesia. Contrary to Novocain, 
this product can be used without Adrenalin. Its anesthetizing effect is greater than that 
of the Novocain solution, and it takes effect in a shorter time, as short as one minute. The 
duration of the anesthesia ean be varied within wide ranges depending on the addition of 
Adrenalin. In particular, the authors are impressed by the lack of local and general dis- 
comfort from this new anesthetic, and they believe that xylocain solution may well take 
the place of Novocain in the future. 

R. F. 8. 
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DIAGNOSIS 


Diagnostik und Therapie der dentalen Herderkrankungen (Diagnosis and Therapy of 
Dental Foci of Infection). D. Hattyasy. Ztschr. f. Stomatol. 45: 18, 1945. 


Focal infection may be caused by dental foci alone or by different foci together, and 
their diagnosis is the basis of all therapy. Root-treated teeth without roentgenologic evidence 
of infection present a difficult problem. Austin and Cook and Haden and Stein found an 
apical infection in most of such teeth. If the teeth are to be preserved, a bacteriologic test 
should be made from the aseptically opened root canal. Root resection may prove critical 
for focal infection cases, and the operation should be done under cover of antibiotic therapy 
of sulfonamides or penicillin, and a= a time when the symptoms of focal infection are most 
latent. The signs found in blood counts are of very subtle character (in chronic cases) and 
require exact methods. A striking fact is the reduced number ef granulocytes; then there 
is a tendency toward critical monocytosis and eosinophilia. The sedimentation rate, taken 
parallel to the blood count, gives the decursus of the illness, although this may be consider- 
ably slower than clinical evidence suggests. Urinalysis will reveal eventual damage of the 
kidneys through a sediment of albumin or red blood cells, and their disappearance after cure. 
The differential diagnosis for the determination of the responsible focus is done by cutaneous 
test, since 80 per cent of the cases show an allergic reaction, which is specific to the respec- 
tive focus (apical, tonsillar, or periodontal pockets). The author’s experience stretches over 
192 patients, 108 male and 84 female. Nonspecific symptoms were generally loss of weight 
and general fatigue. There were 49 rheumatic, 6 cardiac, 5 neuritic and neuralgic, and 8 
febrile cases. Blood count of the rheumatics showed leucocytes normal or approximately 
normal, mostly, however, increase in lymphocytes and eosinophiles. Blood sedimentation 
was normal in 20 per cent, moderately increased in 45 per cent, and markedly increased in 
25 per cent of the cases. Dental foci produced in half of the cases streptococci, not of the 
hemolytic or viridans form, in minor quantities: Streptococcus haemolyticus, Staphylococcus 
nonhaemolyticus, and Staphylococcus haemolyticus. Cutaneous reaction from dental foci was 
positive after twenty-four hours 26 out of 28 times, and from pharyngeal foci 9 out of 
10 times. Out of the 26 rheumatic cases 1 was cured completely, 12 greatly improved, 9 well, 
3 improved in general health only, and 1 showed an unaltered state. Therapy: Removal of 
foci and vaccine therapy. In the group of 100 cases with eye diseases, hematologic findings, 
bacteriology and allergic status were almost the same as in the previous group, but the 
reaction on elimination of the source of toxin was much more obvious and spontaneous in 
eases of iritis rheumatica. Out of 29 treated cases, 9 were cured, 12 showed marked im- 
provement, 7 good improvement, and 1 slight improvement. In a third group of skin diseases, 
lymphocytosis and eosinophilia were predominant. Cutane reactions were always positive to 
dental foci, 5 times out of 6 for pharyngeal foci. 

The therapy of focal infection consists of elimination of foci, and for allergic cases a 
desensibilization and a conforming general therapy. 

R. H. B. 


ORAL BACTERIOLOGY 


Recherches sur les associations microbiennes de quelques infections buccales (Research on 
the Bacterial Associations of Some of the Oral Infections). A. R. Prévot (Paris). 
Réy. de stomatol. 49: 1, 1948. 


The author and collaborators made a bacterial analysis of ten cases of ulcerating 
stomatitis, six cases of cellulitis, and several other infections. Fifty aerobes and thirty-five 
anaerobes were isolated. The most frequently found aerobe was the Staphylococcus albus 
(found nineteen times) followed by the Streptococcus pyogenes (found seventeen times). 
Among the anaerobes the Staphylococcus anaerobieus was found five times, Veillonella parvula 
four times, Ramibacteriwm alactolyticwm four times, and Streptococcus intermedius three 


times. 
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The author found that except in cases of stomatitis ulcerosa, which he states is occur- 
ring in endemic form in Europe at present and which seems due to an association of the 
Staphylococcus albus and Streptococcus pyogenes, there is very little evidence that any of 
the clinical diseases analyzed have a definite bacterial etiology. 

_. 2 Fe 


DENTAL AND ORAL PATHOLOGY 


Some Aspects of Antero-Posterior Growth of the Mandible. Martin A. Rushton (London). 
D. Record 68: 80, 1948. 


In a presidential address before the British Society for the Study of Orthodontics, 
Rushton presented his study on the growth of the mandible. Female kittens 45 days of age 
were used for the experiments. One was injected with an estrogen preparation for six weeks. 
Fifty thousand units were given twice a week for three weeks, then the dose was raised to 
75,000 units twice a week, and later reduced to 50,000 units once a week. In the second 
experiment half the dose was administered over a much ionger period (six months, with a 
six weeks’ interval in the middle). 

The experiments showed that in the kitten estrogens act upon the mandibular condyle 
with similar effects as on the epiphyseal cartilages in spite of the fact that growth of the 
former is by apposition of chondrocytes, while in the latter it is by division, The growth 
of the upper jaw is proportionally affected. 

This confirms to some extent the opinion originally stated by Hunter and confirmed by 
Brash, Schour, and others that the mandible does not grow in size by interstitial growth, 
but inereases in length by apposition at the mandibular condyle, as Wilson (1925), Brodie 
(1941), Rushton (1944 and 1946), and Sicher (1947) have contended. The junction of the 
ascending ramus and the body of the mandible, looked at as a growth center by some, is but 
a remodeling zone, the rate of remodeling being dependent upon the rate of propulsion caused 
by econdylar growth. The forward growth of the mandible, therefore, is influenced by endo- 
crine factors. The effects of excessive anterior pituitary hormone on the mandible in acro- 
megaly are notorious, and Rushton’s experiments show that the effects of sex hormones, 
which we know are to arrest the growth of the long bones, also are to retard the antero- 
posterior growth of the mandible. 


a. ft. fF. 


Multiple Hyperodontie im Ober- und Unterkiefer (Multiple Hyperodontia in Maxilla and 
Mandible). Th. E. de Jonge. Schweiz Monatschr. f. Zahnh. 58: 137, 1948. 


A remarkable case of hyperodontia is described, where the lower jaw showed 13 perma- 
nent elements plus a persisting second deciduous molar, and the upper jaw showed 16 perma- 
nent elements plus a persisting deciduous cuspid. X-rays, however, revealed ten further 
elements of impacted nature, which brings the total to 41 tooth elements: 





Impacted 5 = J 3 6 8 
Erupted 876643831 12 3 I 45 67 8 
Erupted 76543 21 isnas'* 9. 
Impacted 8 5) 5 8 


It follows that in each group, incisors, cuspids, premolars, and molars, the normal number of 
teeth is exceeded. 

For the incisors, the case seems to find its explanation in the theory of Bolk, who dis- 
tinguishes between the ‘*mesiodens’’ lying in the median line, and the schizogenous type 
which is considered the product of an early splitting of the tooth germ. The latter form 
shows a normal incisor structure. The author extends this explanation onto the super- 
numerary cuspids, an exceptional rarity. An atavistic origin does not hold up, since no 


living or dead mammal or primate shows more than one cuspid. 


R. H. B, 


— 


om 
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The Exposed Dentine of Lower Incisor Teeth. M. A. Rushton. Brit. D. J. 84: 91, 1948. 


The observation is made that the worn surface of lower incisor teeth usually contains 
minute cracks in the long axis of the teeth and that these cracks are filled with matter. Good 
photomicrographs illustrate this article, and the nature of the cracks is described. 

A microscopic study was made of the substance filling both these cracks and the open- 
ended tubules in dead tracts. The cracks contained organic matter and bacteria. The 
central parts of the dead tracts often displayed stainable lipoid in the tubules. 

It is pointed out that there can often be found gram-positive bacteria which have 
invaded the tubules from the cracks, but clinical experience shows that caries does not 
follow. Some of the factors likely to be necessary for the promotion of dental caries are 


diseussed in the light of these observations. 
r. &. F. 


Zum Nachweis des Stoffwechsels im Zahnschmelz mit radioaktivem Phosphor (Demon- 
stration of Enamel Metabolism by Means of Radioactive Phosphorus. E. Harndt. 
Zahniarztliche Rundschau, no. 2, 1948. 


The writer gives credit to O. Erbacker and E. Wannemacher for the first study of 
metabolism in the developing and adult enamel with radioactive phosphorus. Wannemacher 
has determined that metabolism of the enamel of completed enamel in an erupted tooth by 
way of pulp and dentine has by no means been proved. Absorptions of radioactive phos- 
phorus from the saliva in the enamel surface cannot and should not be interpreted as enamel 
metabolism. 


H. M. 


Grave atrofia dello smalto da radioterapia (Serious Atrophy of the Enamel by Radio- 
therapy). Lopez Marcello. 


In a brief note the author describes a case history in which a female patient was 
treated by roentgen rays to epilate a very marked hypertrichosis on her upper lip. There 
were twenty-four applications divided in six months (four administrations per month). No 
filters were used while the upper lip was exposed to the rays for a period of ten to fifteen 
minutes. At the clinical examination the author has found widely extended enamel wastings 
on the labial and buccal surfaces of the teeth with gradually sloping margins and with light 
yellowish striatures on their bases. The areas were sensitive to thermal and mechanical in- 
fluence. Calcium compounds were introduced as a therapeutic measure and were given intra- 
venously four injections in all. Due to the author’s surprisingly favorable report about 
enamel rehabilitation following the calcium injections, a mere specified illustration of the 
case, with regard to the roentgen-ray application, the interval between single injections, and 
the amount of calcium implemented in the treatment would have been more in order, for a 


proper evaluation of the results. 
A. G. N. 


Ein Beitrag zur Morphologie der paradentalen Schwundvorginge (A Contribution to the 
Morphology of the Parodontal Atrophy). E. Frohlich. Deutsche zahnirztl. Ztschr., 
vol. 3, no. 5 and 6, 1948. 


This article gives a good review of the European views of the atrophies occurring in 
marginal parodontal disease, as held by Dependorf, Euler, Gins (Gottlieb), Hiupl, Held- 
Askanazy-Rutishauser, K6lliker, Lang, Meyer, Norberg (Orban), Parma, Rebel, Rémer, 
Siegmund, M. B. Schmidt, Wannenmacher, and Weski. 


Parodontal pathology from an anatomopathologic point of view may be divided into the 
following groups: (1) the inflammatory marginal disease of the parodontium which starts 
from the gingival margin and extends deep into the alveolar bone. (2) the primarily non- 
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uflammatory parodontal atrophy in which the soft tissues recede apically, giving the appear- 
ance of the so-called continuous eruption of the tooth. The characteristic of this group is the 
osteoporosis which should be given more careful attention in the interpretation of an x-ray film. 

Between these two groups there exist certain combinations: (a) Depending on the 
imount of atrophy and the individual reaction, the enlargement of the extra-alveolar part of 
the tooth brings about a functional overburden, which in turn brings about chronic inflam- 
matory processes in the parodontium (parodontitis profunda). The diagnosis of this condition 
is important from a therapeutic point of view. (b) Through the atrophic processes places 
of retention may be formed, because of anatomical conditions, where secondary infection 
may occur. (ce) If the horizontal atrophy of soft tissue and bone does not progress evenly, 
u rarefying osteitis may set in. (d) If besides atrophy and osteoporosis of the entire jaw 
. primary or secondary marginal inflammation exists, the loss of the affected tooth is greatly 


expedited, 
H. M. 


Ueber das Aneurysma im Bereich des Gesichtes (Aneurysm About the Face). M. Herrmann. 
Zahnirztliche Welt, vol. 3, no. 5, 1948. 


Aneurysm, a relatively rare disease, with its symptoms and diagnosis following face 
and jaw injuries is described. Three cases are reported. A swishing noise and synchronous 
pulse beat of the tumor, which in acute inflammation may be concealed, must be regarded 
as important signs. If not diagnosed, needle punctures, incisions, and excisions may cause 
fatal results, especially if a hemorrhage results at the office where hemostatic care is not 
easily available. 


i 8 


Contributo alla Istogenesi dell’Adamantinoma (Contribution to the Histogenesis of 
Adamantoblastoma). Andrea Benagiano. Stomatologia 1: 43, 1946. 


The histologic description of an adamantoblastoma which came to the author’s atten- 
tion at the Clinica in Rome is the result of a careful study of his microscopic findings. He 
presents his case with an introductory review of theories as advanced by many authors con- 
cerning the genesis of the tumor: Malassez’s theory! propounds that the tumor develops from 
the epithelial remnants of Hertwig’s epithelial sheath; Buchtemann’s theory? is that it de- 
velops from the epithelial tissues of the oral mucosa, whereas Krompecher3 contends that the 
tumor is an atypical form of admantoblastic character of the epithelial linings and coverings 
of the oral cavum. Haasler4 believes in a direct derivation of the tumor from the adamanto- 
gene epithelial bud, and Lattes5 sees the origin in supernumerary teeth. Thoma and Carpenteré 
and Thoma and Proctor? observed an admantoblastoma developing from the epithelial linings 
of a follicular cyst to which small accessory cysts were attached. They formulated the theory 
that the epithelial layers of follicular cysts are potential factors in developing adamanto- 
blastomas. Evaluating the present theories which have been proved by observations, Retterer’ 
states concisely that the adamantoblastomas are built from those predental tissue organs which 
are of enamel tissue origin: dental lamina, Hertwig’s epithelial sheath, and mucous oral 
epithelium. The reports given by Leo® who found an adamantoblastoma in the hard palate, 
and by Perthes,1° Bartel, et al. who saw it in the hypophysis are explained by the author’s 
approval of generally accepted views of investigators that the ectodermal remnants of the 
craniopharyngeal duct have acquired in a certain period an adamantoblastic proliferative ac- 
tivity, like the ectodermal remnants of the primitive stomatodeum which are dispersed and 
eventually enclosed in the jawbones during development. Concerning the ovarian adamanto- 
blastomas (Zawewloschin!!) a well-founded explanation might be offered through the struc- 
tural participation of the primitive embryonal organs. Dermoid cysts in the ovarium often 
contain fairly well-developed teeth; therefore, it might be safely admitted that the enamel 
organ of at least one tooth could assume an adamantoblastie character. 
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He describes the results of his own histologic investigations as follows: Irregularly 
disposed epithelial sprouts in a fibrous substance which here and there assumes the denser 
form of a connective tissue is the cardinal feature offered to the observer. The epithelial 
formations are round or oval when small; they become irregular in shape when large. An 
almost constant architecture dominates the epithelial sprouts: a peripheric external epithelial 
layer of columnar type which surrounds the organ uninterruptedly and a central internal part 
formed by polygonal cells with scarce cytoplasm. The peripheric cells are the germinative 
epithelium which forms the new sprouts in pedunculated nodules. Where two or more of these 
extended sprouts come close together, they form an isthmus placed opposite to the new 
formations of the epithelial nodules, By accurate examination, cells close under the columnar 
epithelial layer may be distinguished which are typical to those which are to be found under 
the stratum germinativum of the skin. The cells are separated by clefts and are connected by 
parallel cytoplasmic filaments similar to the prickle cells of the malpighian layer. From 
other pictures of different histologic slides of the same specimen, he concludes that the 
epithelial nodules are the primitive stage of the blastoma. The central zone of the nodules 
exhibits two different types of cells: (1) Either we will find cells with expanded cytoplasm 
with parallel protoplasmatic filaments and cells with scarce cytoplasm, (2) or we will see cells 
which are condensed in closed groups, with centrally located nuclei and which stand out by 
their intense coloring. The author compares the peripheric columnar cells with the amelo- 
blasts, and the polygonal cells with the pulp of the enamel organ. Very early small vacuoles 
originate in the inner part of the blastomatous nodules which, by confluction, transform the 
solid structure of the blastoma into a cystlike cavity. These cysts are formed in three dis- 
tinet ways: (1) vacuolization of the cellular elements with pyknotie central nuclei. This 
phenomenon can be classified as an expression of a regressive metamorphosis (hydropic de- 
generation). (2) the meshes of the connective net become larger and the formation of vacu- 
oles is a chemicophysical process with the result of cell necrosis, autolyzation, and variation 
of osmotic pressure within the blastoma; (3) the vacuoles originate through the secretive 
activities of epithelial cells, since colloidal substances are often found in the cavities proving 
a cellular secretion. 

In summing up the previously mentioned three ways of adamantoblastic cyst formations, 
the author arrives at a definite formula for the production of this type of cyst. Its mech- 
anism would follow these steps: The initiation of the cystic formations starts from the 
stellate cells, they move apart from other formations until they have lost any connection 
between each other and suffer a hydropic degeneration and originate vacuoles. Through the 
confluction of the vacuoles larger cavities will become established until finally only cordons 
of peripheric tall columnar cells remain. The cordons anastomose and build larger multilocu- 
lar cystic cavities. The texture of the internal part of the cysts has either disappeared or 
been reduced to swaddling bands covering the marginal epithelium. They may persist as 
partition walls. 


A useful bibliography is included of the authors mentioned in the article. 


Report of Cleft Palate and Harelip in Uniovular Twins. K. C. MacPherson, C. Fos, and 
B. Sweeney. The Grace Hospital Bull., January, 1948. 


The occurrence of similar anomalies in uniovular twins is of great interest to the student 
of genetics. The case reported is that of twin girls, each weighing four pounds, fifteen ounces, 
both being born with harelip and cleft palate. The defects though present in both were dis- 
similar in nature which, according to the authors, illustrates T. W. Brophy’s statement that 
the anomaly is only a failure of fission of the palatine plates, not a defective formation or 
deficiency. 


a, 4. T. 
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ORAL MEDICINE 


Hemophilia: Current Theories and Successful Medical Management in Traumatic and 
Surgical Crises. C. S. Wright, C. A. Doan, V. A. Dodd, and J. D. Thomas. J. Lab. 
& Clin. Med. 33: 708, June, 1948. 


The authors first review the therapeutic management of forty-three patients with 
hemophilia observed over the past seventeen years. They draw the following conclusions: 


Control of the prolonged coagulation time in the hemophilic patient may 
be affected by the intravenous or intramarrow administration of (1) fresh whole 
blood or plasma, (2) reconstituted frozen or lyophilized plasma that has been 
processed immediately after withdrawal from the donor, or (3) the recently 
separated plasma fraction I of Cohn, a potent antihemophilic substance in our 
experience. 

The temporary correction of the coagulation defect with any of these sub- 
stances permits in the individual patient with hemophilia both emergency and 
elective surgical procedures, with relative safety. 

Physical therapy and carefully controlled orthopedic procedures may be 
successfully utilized in alleviating the frequently occurring hemarthroses when the 
coagulation time is maintained within normal values. 

The institution of a guidance and prevention program through the cooperation 
of the physician, medical social worker, parents, and school authorities will aid in 
assisting the hemophilie child to better adapt himself to the limitations enforced 
by his inherited disease. 


i & 
The Inhibition of Dental Caries by Fluorine. Robert Weaver, M.D., F.D.S. Proc. Roy. Soc. 
Med, 41: 284, 1948. 


The paper opens with a short discussion of the present generally held views and facts 
concerning the relationship of fluorine to the inhibition of caries, The excellent work of 
Trendley Dean is emphasized, and certain conclusions of his work are critically examined. 

The author then goes on to give a brief summary of results that he obtained from an 
investigation into caries incidence in the population of two areas in England, which could be 
said to be generally comparable in every way except for the fact that one area had a low 
fluorine concentration in the drinking water (North Shields, less than 0.25 p.p.m.) and the 
other area had a raised concentration (South Shields, 1.4 p.p.m.). 

An assessment of caries incidence in children was based upon recording and aggregating 
all decayed, missing, and filled teeth. 

Over a significantly large series, it was established that the onset of caries was not 
inhibited but delayed in the high fluorine area. In fact, from an epidemiological angle, 
it was coneluded that the onset of caries in the high fluorine area was postponed from three 
to five years. In the adult population of both areas the incidence of caries was approximately 
the same. 

It is considered that, though fluorine is essentially a highly toxic substance, it is unlikely 
that any harmful effects would result by the ingestion of fluorine-containing water found in 
this country, with the exception of possible unsightliness of mottled teeth. 

In a further investigation of 800 children born outside the high fluorine area and who 
came to live in it, the author showed that it is probable that maximum benefit derives from 
the ingestion of fluorine just before or just after the eruption of the six-year molars. (In 
this investigation the observations were restricted to the six-year molars.) It appeared that 
fluorine conferred protection on a tooth either before or shortly after its eruption, and that 
this might possibly be related to the higher permeability of enamel of a newly erupted tooth. 

The author was very reserved about accepting claims for treating caries by general or 


local application. 


-. &, S. 
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Mundhygiene und Kochsalz (Oral Hygiene and Sodium Sait). F. J. Bossard. Schweiz. 
Monatschr. f. Zahnh, 57: 711, September, 1947. 


In the introduction, the various means for mouth care were summarily discussed. Soaps 
dry the mucosa and cause irritation. Free alkali kills the superficial cells and causes chronic 
inflammation, Alkali pastes neutralize so that Bacillus acidophilus can continue to grow, 
without being inhibited by its own acid production. Acid media make the saliva alkali, but 
precipitate the mucin, and thus enhance the formation of deposits. 

The author recommends the return to normal physiologic conditions. He recommends 
the use of hard food which makes chewing necessary, and cooking salt which prevents necrosis 
and has a hemostatic action, and which, moreover, through its hygroscopic action removes the 
contents of the gingival pockets. A hypertonic solution increases osmosis, stimulates phago- 
cytosis, and enlarges the capillaries. Through its action the gingivae become firm and the 
normal pH which results arrests caries. Salt may be used in solution or sprinkled on the tooth- 
brush, It is the best aid to good oral health. 

E. P. S. 


Therapie paradentaler Erkrankungen mit Schwefelquellwasser (Treatment of Periodontal 
Diseases With Sulfurous Spring Water). F. Schnieder. Diss. Ziirich, 1945. 


The treatment of periodontal disease with mineral water has been advocated for a long 
time and includes the use of sulfurous spring water, radium baths, water containing iodine, 
carbon dioxide, as well as iron and arsenic. Weissenfluh has been one of the first to recom- 
mend intensive local treatment of the gingivae affected by various inflammatory processes 
with mineral water, 

A special installation for such treatment was established by him in Lenk, Switzerland 
(3,350 feet above sea level), where there is a well of sulfurous spring water, which in ad- 
dition contains calcium, carbon dioxide, manganese, sodium, and Kieselguhr, 1386.57 I.S.M. 
mg./l dissolved sulfur, and 44.5 cubic cm./1 hydrogen sulfide as gas, and therefore is one of 
the richest sulfur-containing waters in Europe. It is sprayed against the lingual and buccal 
gingivae by means of an adjustable mouthpiece. This mouth bath is administered for one- 
half hour every day for three weeks and is combined with special diet, the drinking of the 
water, and light therapy. 

The effect of these mouth baths is first of all, mechanical in nature, cleansing the 
mouth and massaging the tissues; second, thermal, increasing the blood supply; and third, 
thermical, stepping up the local metabolism. The sulfur especially has a sterilizing and stimu- 
lating action on the tissue cells. The relief of pain, the relief of gingival hemorrhage, and 
the new well feeling of the mouth, a psychological improvement, are often noticed. 

These mouth baths, according to Weissenfluh, bring about great improvement in gingivi- 
tis of any kind, including gingivitis ulcerosa, bismuth gingivitis, and the hypertrophied type. 
In addition, great improvement was also observed in cases of parodontosis, but not in the 
dystrophic type of gingival disease. 

EB. P. &. 


Neure Wege der Zahnfleischbehandlung (New Ways for the Treatment of the Gums). 
B. Magelin. Schweiz. Monatschr. f. Zahnh. 57: 3, May, 1947. 


In order to determine the value of various old and new remedies for gingival diseases, 
the author undertook systematic examinations on numerous patients. 

For vitamin therapy, vitamin C (Redoxon) and vitamin B (nicotinic and pantothenic 
acid) were used. The patients each received 5 ¢.c. intravenously, and in addition each day 
0.1 gr. Vinicotyl (nicotinic acid) orally. The best results were seen in cases of stomatitis 
ulcerosa, Generally these results were obtained only if the vitamins were administered in 
large doses and if combined with intensive local therapy. 

Penicillin (Pasticillin Vifor) given in the form of tablets containing 500 U. used every 
two hours brought about improvement in gingivitis ulcerosa, soor, and bismuth stomatitis, as 
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vell as in parodontitis, for which reason the author concludes that penicillin is greatly su- 
perior to vitamin therapy and to formerly used medication, whether astringents, antiseptics, 
caustic drugs. 


E. P. 8. 


Ueber den Einfluss von Vitamin E auf die Parodontose (The Effect of Vitamin E on 
Parodontosis). H. Coldbach and F. Kaindl. Ztschr. f. Stomatol. 45: 150, 1948. 


Parodontal disease which is not caused by calcareous deposits or occlusal abnormalities 
but aS a Symptom of systemic disturbance shows in a large percentage of the cases a dis- 
turbance of the creatine-creatinine metabolism, findings which are not per se pathognomonic 
for parodontal disease. 

The fact that in India, especially among the poorer inhabitants, periodontal disease is 
extremely common (Komma), and that a deficiency in the diet of vitamin E is universal 

Basu), a connection between the two seems logical. In animal experimentation it was found 
that in rats the excision of the submaxillary and sublingual salivary glands (Gordonoff) causes 
artificial periodontal disease when the animals simultaneously were placed on a vitamin E free 
diet. The avitaminosis was accompanied by loosening of the molars, change in color and 
bleeding on contact of the gingival margins, and purulent discharge from the alveolar sockets. 
Daily administration of vitamin E would produce recovery in fourteen to eighteen days in the 
surviving animals, the teeth became firm, and the periodontium normal. The alveli of teeth 
which had dropped out showed normal healing by granulation. 

These clinical experiments of twenty-three cases of extensive periodontal disease showed 
that in nineteen cases considerable creatinuria had been produced which paralleled in its 
severity with the degree of the local disease. Repeated Ephynal injections cured the creatin- 
uria completely and at the same time caused a rise in the excretion of creatinine up to normal 
physiologic amounts. In all cases the periodontium was also favorably influenced, the livid 
discoloration of the gingivae was restored to normal, pyorrhea disappeared, and loose teeth 
became markedly firmer. Gain in weight was observed. Four to five months after treat- 
ment was started the teeth could stand the normal strain of mastication. 

R. H. B. 


Penicillin in the Treatment of Actinomycosis. Donald R. Nichols and Wallace E. Herrell. 
J. Lab. & Clin. Med. 33: 521-525, May, 1948. 


Sixty patients who had actinomycosis have been treated with penicillin. Fourteen of 
these patients have not been followed for a sufficient length of time to evaluate the results 
of treatment. This report, therefore, deals with observations on the use of penicillin in the 
treatment of forty-six patients who had actinomycosis. These forty-six patients have been 
followed for periods of from one to five years since the conclusion of the treatment. 

Considerable confusion and difference of opinion exist concerning the definition of the 
term actinomycosis, For the purposes of the investigation, work was confined to infections 
caused by the micro-aerophilic organism, Actinomyces bovis. The diagnosis of actinomycosis 
was made by direct examination or culture of pus obtained from a draining sinus or from 
material obtained at operation. All strains of Actinomyces bovis cultured were found to be 
sensitive to penicillin in vitro, the organism being inhibited by 0.01 to 0.1 unit of penicillin 
per cubic centimeter of culture medium. 

In attempting to evaluate methods of treatment it is of importance to qualify carefully 
the general term actinomycosis, for the prognosis varies greatly according to the location 
of the lesion, the duration of the infection, and the general condition of the patient. A 
method of treatment which is effective when the soft tissues of the face and neck are involved 
is often ineffective when actinomycosis involves other parts of the body. If the disease has 
been present sufficiently long to permit an overgrowth of fibrous tissue or an impairment of 
the general health of the patient, effective treatment of any type will be much more difficult. 
A classification of actinomycosis according to the organ or organs involved is the most de- 
sirable. However, inasmuch as the pathologic process and the prognosis are similar when 
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certain regions of the body are invaded, for purposes of discussion a more general classifica- 
tion can be adopted. Patients, therefore, have been grouped under five general headings: 
cervicofacial actinomycosis, pulmonary actinomycosis, abdominal actinomycosis, pelvic actino- 
mycosis, and actinomycosis involving other parts of the body. 

Of the group of forty-six patients, twenty-six were suffering from cervicofacial actino- 
mycosis. Penicillin was administered to each of these patients either by intermittent intra- 
muscular injections every three hours or by the continuous intravenous drip method. The 
dosages of penicillin varied widely between 80,000 and 1,000 units daily. In most cases peni- 
cillin was administered continuously for periods ranging from two to seven weeks, In some 
instances the penicillin was administered in courses of ten days each, with intervals of one 
to several weeks intervening. 


Cervicofacial Actinomycosis.—Twenty-six patients with cervicofacial actinomycosis 
received penicillin. Since 1940, twenty-five other patients with cervicofacial actinomycosis 
have been seen by their colleagues or themselves. These patients did not receive penicillin 
but were treated by other methods. The number of patients who recovered was approximately 
equal in both of these groups, that is, in excess of 90 per cent (Table I). The significant dif- 
ference between the two groups, however, appears to be the duration of treatment necessary 
to bring about recovery. When penicillin was used, satisfactory results were obtained after 
an average period of treatment of less than two months. When penicillin was not used, it 
was necessary to continue the treatment, on an average, for nearly six months. These figures 
include the entire period from the onset of treatment to the discontinuance of all forms 
of therapy. In both groups treatment was carried out continuously in some cases and at 
varying intervals in others. 


TABLE I. PENICILLIN THERAPY FOR CERVICOFACIAL ACTINOMYCOSIS 




















AVERAGE 
DURATION 
NUMBER ee Tere OF 
OF RECOVERY FAILURE TREATMENT 
TREATMENT CASES NUMBER | PER CENT NUMBER | PER CENT (MO. ) 
Penicillin 26 24 92 2 8 1.8 
No penicillin 25 24 96 1 4 5.9 





Cervicofacial actinomycosis has responded well to several methods of treatment. Pro- 
longed surgical drainage, roentgen therapy, and administration of the iodides and some of 
the sulfonamide compounds have proved of value in the treatment of actinomycosis when it 
involves the neck or face. However, penicillin appears definitely to have shortened the dura- 
tion of the infection and the period of treatment. In cases of cervicofacial actinomycosis of 
short duration, the use of penicillin alone has resulted in cures. When the infection has 
been extensive and of long duration, use of penicillin has been combined with surgical treat- 
ment. In most of the cases in which penicillin has been used, the sinuses closed rapidly and 
the patients recovered completely in a relatively short time. Even the two patients who did 
not recover completely improved markedly while under treatment. Drainage from the sinuses 
ceased entirely, and the infection appeared to be cured at the time treatment was discontinued. 
However, in these two patients evidence of active infection appeared again several months 
later. 

In the treatment of all types of actinomycosis, a dosage of at least 500,000 units of 
penicillin daily administered intramuscularly or intravenously for a period of six weeks ap- 
pears to achieve the best results. Adequate drainage is indicated if abscesses are present. 


Authors’ Summary 


Forty-six patients who had actinomycosis were treated with penicillin and have been 
followed for periods of from one to five years. Of twenty-six patients suffering from cervico- 
facial actinomycosis, twenty-four had excellent results. These results were obtained after an 
average period of treatment of less than two months, a period significantly less than the usual 
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length of time required to obtain comparable results when penicillin was not used. Of 
nine patients who had pulmonary actinomycosis, five recovered. Of eight patients who had 
abdominal actinomyeosis, six recovered. All three patients who had pelvic actinomycosis 
recovered. All strains of Actinomyces bovis cultured from these patients were sensitive to 
penicillin in vitro. Therefore, penicillin appears to be an effective chemotherapeutic agent 
in the treatment of actinomycosis and a useful adjunct to other forms of therapy. 


Un cas d’actinomycose osseuse du maxillaire inférieur, traité et Guéri par la pénicilline 
(A Case of Actinomycosis of the Mandible Treated and Cured With Penicillin). R. 
Debré and M. Corbeil (Paris). Rev. de stomatol. 49: 294, 1948. 


Actinomycosis in a boy 10 years old which caused pain and swelling of the cheek with 
multiple fistulae was diagnosed by means of x-ray and biopsy. The patient was treated with 
1,000,000 units of penicillin per day. After five days the swelling had decreased considerably ; 
after four weeks the treatment was discontinued, the fistulae having healed both on the oral 
and external surfaces; after six months there was no recurrence. The author concludes that a 
month of hospitalization of the patient was justified by the unusually short period of treat- 
ment. 

a, os Se 


Meningitis Due to Candida (Monilia) Albicans With Recovery. 8S. L. Zimmerman, L. 
Frutchey, and J. H. Gibbes. J. A. M. A. 135: 145, Sept 20, 1947. 


The association of thrushlike lesions of the oral mucous membrane with ill-fitting dentures 
has been noted in the past. The frequency of thrush and the rarity of systemic fungus dis- 
ease as a complication is not entirely explained. The pathogenesis of meningeal involvement 
from the oropharynx is not definitely known, two routes of spread having been suggested: 
(1) by way of the blood stream and (2) by direct extension through the cribriform plate of 
the ethmoid bone. 

Report of Case 


History and Examination.—C. A. F., a white man aged 28, a textile worker, was acutely 
ill when he was admitted to the hospital on June 27, 1946. The past history was entirely 
noncontributory except that the patient had had malaria. He had always been frail, his aver- 
age weight having been about 105 pounds (47.6 Kg.) and his height 5 feet 4 inches (162.5 
em.). His service in the Army included tours of duty in California, New Guinea, and the 
Philippine Islands. There was a history of moderate alcoholic intake since separation from 
the service in December, 1945. 

One week prior to admission he noticed mild generalized headaches, which became in- 
creasingly severe and finally made it necessary for him to go to bed on June 25. On that date 
he became febrile and had sensations of chilliness. On the day of admission he noticed pain 
in the back of his neck. He had vomited prior to admission, but this was apparently not of 
the projectile type. He had become progressively drowsy during the day and had been rest- 
less and delirious at night during the two days immediately preceding admission. 

Physical examination revealed an acutely ill, dehydrated, febrile white man who was 
delirious. Hiccoughs were present at the rate of six to ten per minute. His temperature 
was 101° F. rectally. The pulse rate was 102 and the respiratory rate 25 per minute. The 
disk margins were blurred and the retinal veins distended; the arteries were within normal 
limits. Examination of the mouth and pharynx revealed that white patches which varied 
in size from 0.5 to 2 cm. in diameter covered the soft and hard palate, the posterior pharyngeal 
walls, and the base of the tongue. The surfaces of the smaller patches were adherent to the 
underlying structures and left a gangrenous base when removed. The neck was stiff. The 
Kernig sign was bilaterally positive. The superficial reflexes were present. The deep reflexes 
were absent. Extreme lethargy alternated with active delirium. More careful neurologic 
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examination was not possible at the time. The lungs and heart were normal. The blood pres 
sure was 118 systolic and 72 diastolic. The abdomen, except for a distended bladder which 
on catheterization yielded 36 ounces (1,065 ¢.c.) of urine, was negative. There was no rash 
and no evidence of mycotic disease of the skin. 

The admitting impression was not definite. Diagnoses of bacterial meningitis, typhus 
fever, encephalitis, and infectious mononucleosis were considered. 

Urinalysis was normal, The white blood cell count was 5,500, with 62 per cent poly- 
morphonuclear leucocytes, 32 per cent lymphocytes, 4 per cent monocytes, and 2 per cent 
eosinophiles. The hemoglobin was 16 Gm. per hundred cubic centimeters. No Plasmodium 
malariae were noted. The nonprotein nitrogen level was 31 mg. per hundred cubic centi- 
meters. Smear and culture of material from the mouth and pharynx yielded C. albicans. 


Authors’ Comment and Conclusion 


The point of primary interest in this patient is the fact that he recovered from a proved 
meningitis due to C. (Monilia) albicans. A review of the literature at our disposal suggests 
th..t this is a unique experience. Consequently, the treatment employed is reported in detail, 
and we wish to call attention to some of the implications which it suggests. 

The diagnosis was established within twelve hours after the patient’s admission to 
the hospital. He was immediately started on the customary treatment of iodine compounds 
by mouth and intravenously and the topical use of gentian violet medicinal to the mucous 
membranes involved. Within forty-eight hours his spinal fluid failed to yield C. albicans on 
either smear or culture, and his general condition showed some degree of improvement. How- 
ever, two days later his clinical improvement was not maintained and his temperature reached 
its maximum point of 101° F. Streptomycin therapy was started the next day and was con- 
tinued for eight days. During this time he was given 10.2 Gm. of streptomycin. The cell 
count in the spinal fluid was 900 the day after streptomycin was started and was found to be 
over 200 on the sixth day after it was stopped. At this time the organisms were again dem- 
onstrated in the spinal fluid after having been absent on six examinations covering a period 
of sixteen days. From this time forward the fluid remained free of C. albicans, and the cell 
count dropped rapidly, The last examination of the spinal fluid was done on November 5, 
more than four months after the start of the treatment, and it was found to be normal in 
every respect except a slight elevation of the protein content. The patient shows no sub- 
jective or objective residual indications of the disease. 

While the iodine preparations were used intensively throughout the course of this pa- 
tient’s illness, we were not impressed with any indications of benefit from them. We saw 
nothing to suggest that the sulfonamide drugs, employed for a brief period, in any way 
modified the course of the disease. Simultaneously with the beginning of streptomycin therapy 
the temperature became lower. It rose to a little over 100° F. on the day that the treatment 
was finished, and then became and remained normal. The changes in the spinal fluid and the 
clinical improvement of the patient were much more gradual, It is, of course, possible that 
simple drainage of the spinal fluid and natural immunity reactions may have accounted for this 
patient ’s recovery. However, there is enough evidence suggestive of the efficacy of streptomycin 
in this case to warrant its trial in similar infections in the future. 


Conclusion 


In a case of meningitis due to Candida (Monilia) albicans in which recovery is re- 
ported, streptomycin therapy may have been of value. 


Disseminated Lupus Erythematosus. Frederick C. Cordes and Samuel D. Aiken. Am. J. 
Ophth. 30: 1541, 1947. 


General manifestations of the disease include, in addition to the lesions in the skin, a 
prolonged low-grade fever which fluctuates irregularly, changes in the endocardium, renal in- 
volvement, leucopenia, anemia, loss of weight, asthenia, marasmus, cachexia, lymphadenopathy, 

















ABSTRACTS OF CURRENT LITERATURE 1001 


liepatomegalia, embolic and thrombotic phenomena in the gastrointestinal tract, pulmonary 
affections, arthritis and arthralgia, and ulcerative lesions of the mucous membranes. The 
disease may affect all age groups and especially women between puberty and the menopause. 
Its etiology is unknown. 


Eruptive Fever With Stomatitis and Ophthalmia (Stevens-Johnson). Arnold Widerman. 
Ann, Int. Med. 27: 830, November, 1947. 


Although they are included in the category of erythema multiforme, cases of dermato- 
stomatitis exhibit distinct clinical courses. The disease usually attacks children and young 
adult males. The onset is rather acute with the appearance of a conjunctivitis and bullous 
lesions on the mucosa of the mouth and nose. Constitutional symptoms are frequently present, 
are severe, and associated with high fever and moderate to marked toxicity. The mouth be- 
comes filled with ulcerations covered with dirty necrotic exudate. The diagnosis is often con- 
fused with various types of stomatitis and especially with that due to Vincent’s organisms. 


Case Reports 


Case 1.—A 19-year-old white man was admitted to the medical service on Feb. 21, 1944, 
with the chief complaints of cough and sore throat. For several days the patient suffered 
from a ‘‘cold.’’ Four days prior to admission he began to have chills, fever, and sweats. 
In addition, he developed a harassing dry cough and sore throat. Aside from aspirin and 
cough syrup containing codeine, the patient had taken no other medication, 

In the past, he had suffered from eczema on his face, neck, and in the antecubital 
fossae which recurred in the late winter and early spring months. In addition, one sister 
suffered from eczema, 

The physical examination revealed a moderately ill white man, dull and apathetic. 
Temperature, pulse, and respirations were 104° F., 120, and 26 respectively. His eyes ex- 
hibited injection of the conjunctivas and the scleras with some purulent discharge. His nose 
was congested, and his throat was intensely inflamed. Examination of the chest revealed a 
few scattered rales at both bases, but other abnormal signs were lacking. The skin felt hot 
and dry, and in the antecubital fossae there was evidence of a healed atopic eczema. It was 
the impression that the patient was suffering from an atypical pneumonia. 

The laboratory findings were as follows: Blood count: hemoglobin 14 Gm.; white blood 
cell count 11,500, neutrophiles 76 per cent; lymphocytes 22 per cent; eosinophiles 1 per cent; 
monocytes 1 per cent. Examination of the neutrophiles revealed a shift to the left and the 
presence of marked toxie granulations. 

Urinalysis: normal. Chest roentgenogram: normal. Kahn test: negative. Heterophile 
antibody test: negative. Sedimentation rate: 65 mm. per hour. Throat smear: a few 
Vincent’s organisms and the usual bacterial flora. Smear and culture from the secretion in 
the eyes: many pus cells present, but no organisms present on smear and culture. 

Twenty-four hours later, mouth lesions began to appear. The mucous membranes of the 
mouth, tongue, and throat were covered with several patches of foul-smelling, dirty yellowish 
matter. In addition, there was a thick purulent postnasal discharge. The picture was not 
unlike an extensive Vincent’s infection. At the same time, a painful red papule appeared 
on the anterior surface of the glans penis. There were no skin lesions present. 

Treatment consisted of sulfadiazine orally and sulfathiazole ointment to the eyes. Sup- 
portive therapy, including vitamin administration, was instituted. Improvement was gradual. 
The temperature returned to normal by lysis on the ninth hospital day, and the patient was 
asymptomatic by the twenty-second day. 

Sensitivity (seratch) tests were performed after the patient had fully recovered. He 
was found to be strongly allergic to dust, horse dander, chicken feathers, goose feathers, and 
sheep dander. 

Comment.—This was a case of erythema multiforme involving chiefly the mucosa of 
the mouth, throat, eyes, and skin of the glans penis. The syndrome had as the onset an ap- 
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parent upper respiratory infection, The allergic background as evidenced by an old eczema 
and positive skin tests may have played a role as an etiological faetor, but, on the other hand, 
at no time during the disease did the allergy flare up. 


Case 2.—A 20-year-old white man was admitted on Dec. 25, 1945, complaining of burn- 
ing and discharge from his eyes, soreness in the nose and mouth, and a discharge from the 
penis, Several days prior to the onset, he had a cold consisting of a slight nasal discharge. 
On December 20, he noted burning and crusting about his eyes. His gums became tender on 
the next day and bled on slight trauma. The penile discharge and soreness began December 
22. On this date he took three tablets of ‘‘ Ex-Lax.’’ 

The past history and family background were noncontributory. The patient’s last sex 
exposure was alleged to have occurred six weeks prior to admission, Previous venereal disease 
was denied, 

The physical examination revealed a moderately ill white man, Temperature, pulse, and 
respirations were 100.6° F., 80, and 20, respectively. The conjunctivas were injected, and a 
mucopurulent secretion was present. His face appeared flushed and slightly edematous. The 
nasal mucous membrane was covered with small crusted ulcerations. Similar large necrotic 
plaques were present on the gums, buccal mucosa, hard and soft palates. The cervical nodes 
were somewhat enlarged. Except for the genitalia, the remainder of the physical examination 
was negative. On the tip of the glans there was an ulceration. The glans penis was reddened 
and covered with a dirty grayish exudate. Thick purulent material could be expressed from 
the meatus. 

Laboratory findings on admission were: Complete blood count: hemoglobin 15.8 Gm.; 
white blood cell count 7,100 with 67 per cent neutrophiles, 27 per cent lymphocytes, 5 mono- 
cytes, and 1 per cent eosinophiles. Kahn test: negative. Urethral smear: many pus cells with 
gram-negative intra- and extracellular diplococci. Cultures were positive for gonococci. Con- 
juuctival smear; many pus cells present with an occasional cell containing gram-negative 
diplococci. The appearance was that of a Neisserian infection, but could not be identified 
with certainty, for cultures revealed no growth. Smear of the mouth and throat: mixed bae- 
terial flora and Vincent’s organisms. Blood cultures were not taken. 

Treatment with penicillin was instituted in dosage of 20,000 units every three hours 
by the intramuscular route. Five per cent sulfathiazole ointment was used in the eyes, At- 
tention was also given to oral hygiene. Vitamins were administered in large doses. Within 
24 hours the patient was afebrile. The urethral discharge had disappeared, and the secretion 
from the eyes lost its purulent character. Microscopic examination of the urethral smear 
revealed the disappearance of the gonococci and a lessening of the number of pus cells. By 
the fifth hospital day the balanitis had almost cleared, the conjunctivitis was receding rapidly, 
but the lesions in the mouth and throat remained unchanged. In addition, ulcers were ap- 
pearing on the margins of the tongue. On the anterior aspects of the legs and extensor sur- 
faces of the arms there were small reddish maculopapules averaging one centimeter in di- 
ameter. Some were hemorrhagic, whereas others developed small vesicles in the center. On 
the seventh hospital day his mouth began to heal, the balanitis and the conjunctivitis had dis- 
appeared, and no new skin lesions had appeared. By January 8, twenty days after the onset 
of the conjunctival discharge, the patient was asymptomatic. Penicillin, given for the first 
eleven days, totaled 1,760,000 units. 


Comment.—This was a mild case of dermatostomatitis. Again, prior to the onset the 
patient had a mild upper respiratory infection. The ingestion of the laxative containing phe- 
nolphthalein occurred after the onset of the disease. The possibility was suggested that the 
picture was one of a widespread gonococcal infection as described by Keil. However, the type 
of mouth lesions was not that seen in Neisserian infections, Gonococcal stomatitis has been 
reported in the newborn. Probably the patient harbored the organisms, which in turn were 
activated by the erythema multiforme. This is comparable to those cases wherein secondary 
infections occur with pyogenic organisms. 
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Subacute Bacterial Endocarditis. Thomas H. Hunter. Bull. U. 8S. Army M. Dept. 8: 299, 
March, 1948. 


This study of a series of sixty cases collected over a period of four years deals with 
ndoearditis caused by the nonhemolytie streptococeus including the Streptococcus viridans. 

One should suspect subacute bacterial endocarditis in any patient with valvular heart 
lisease who runs a fever of unknown etiology for more than one week, since it may be present 
in the absence of any classical stigmas. 

A fair proportion of patients develop bacterial endocarditis from tooth extractions. Any 
patient with valvular heart disease or past subacute endocarditis should receive hemoprophylaxis 
if a tooth extraction is contemplated. By using 100,000 units of penicillin every three hours 
with a booster dose immediately before and after operation plus full doses of sulfadiazine, 
subacute bacterial endocarditis should be eradicated in over 90 per cent of cases. 

Penicillin is the backbone of therapy. For the average case penicillin intramuscularly 
is the best routine therapy, giving 200,000 to 300,000 units daily for three weeks. 


Blood Diastase Studies in Acute Epidemic Parotitis. K. J. Hovanic. Arch. Pediat. 65: 1, 
January, 1948. 


A series of routine blood diastase values in patients ill with acute parotitis was studied. 

Two concurrent series of blood serum studies were run. A control series was made on 
patients ill with various diseases not related to parotitis. 

It is felt that blood diastase determinations are of value as a diagnostic measure in 


acute epidemic parotitis. 


Absorption of Penicillin Given by Mouth. H. C. Stewart and J. R. May. Lancet 2: 857, 
1947. 


If penicillin is to be given by mouth, the following suggestions are made: it should 
be given in about 4 ounces of water with about 20 gr. of sodium bicarbonate or citrate, before 
meals, and not less than three hours, preferably four hours, after the previous meal. The dose 
should be ten times as great as the dose of intramuscular penicillin that produces the desired 
blood level. If this is to be maintained continuously, a dose of 500,000 units by mouth should 


be satisfactory. 


Fluorosis and Nutrition in Morocco. Margaret Murray and Dagmar C. Wilson. Brit. D. J. 
84: 97, 1948. 


This is a concise account of observations made on the condition of teeth in two groups of 
children, European and Arab, respectively, who have always used the same high-fluorine drink- 
ing water from a mining settlement in Morocco, 

The significant observation is that the effect of high-fluorine intake has markedly less 
effect on the structure of the teeth of the European children than on the teeth of the Arab 
children, who showed signs of malnutrition. It is suggested that the consumption of a good 
diet mitigates the effect of fluorine on dental structure. 


DENTOALVEOLAR SURGERY 


L’Extraction Prophylactique des Dents, Considérations Générales Prophylactic Extraction, 

General Considerations. Schmuziger (Ziirich). La Rev. Odontologique 70: 207, 1948. 

The author coneludes that symmetrical extraction is indicated in children as follows: 
(1) to prevent spreading of caries from deeply involved teeth (first permanent molars); (2) 
in ease of extensive and general caries; (3) to prevent certain malpositions in crowded arches, 
in eases of Angle’s Class I; (4) to overcome difficult eruption of the third molars. 

The author states that caries is reduced by 60 per cent by opening the dental arch pro- 
ducing small spaces between the teeth. The first permanent molars or second premolars are 
removed. 


a. & F 
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L’Extraction Symétrique Comme Mesure Prophylactique de la Carie dans le Traitement 
Dentaire Scolaire (Symmetrical Extraction as a Prophylactic Measure of Caries in 
School Dental Treatment). H. Schmid (Ziirich). La Rev. Odontologique 70: 238, 1948. 


As a result of twenty years’ experience, the author concludes from his extensive 
statistics that prophylactic extraction, as recommended by Schmuziger, is of great value. He 
points out that as a rule the first permanent molars should be extracted not before the age of 


10 years and never after the age of 14 years. 
K. . F. 


Das Problem des dolor post extractionem et operationem (The Problem of Postextraction 
and Postoperative Pain). A. Simons. Ztschr. f. Stom. 45: 55, 1948. 


Causes for postoperative pain may be: too fast and forced injection and insufficient 
isotonia of the anesthetic solution; insufficient postoperative care after extraction; already 
existing periodontitis or osteitis; foreign bodies in the wound, dry sockets, loss of blood 
coagulum by secondary infection or mechanical manipulation; too strong tamponade. 


Prophylaxis.—Lacerated gingivae must be made smooth with the scissors. Sockets 
must be compressed after extraction in order to close bone fissures created by the extraction. 
Infected tissues, apical foci, and infected periodontal tissues must be removed. Secondary 
infection, caused by the operator or the patient, may invale the blood coagulum and deprive the 
bone tissue of its protecting covering. The dentist should wait until the coagulum has formed 
before dismissing the patient. Excessive flow of blood is stopped by application of thrombin 
or Cavutosan (Utiger, Zurich). If a tamponade is considered, loose gauze tampons with 
jodoforme, vioforme, ete., are used. Argozyt-, Irgamid-, and Kamillosan-plugs, used as a 
blood-medicament-coagulum, are also apt to prevent pain and secondary infection. The Argozyt- 
plug contains an ozonized mixture of water-unsoluble silver compounds, an anesthetic, zinc 
oxide and hydrogen peroxide, and a basis of oleum cacao and beeswax. The plugs are used with 
good results for dry sockets; they close the socket and protect it from infection. Neuritis or 
alveolitis is treated with Alvogyl (Serum Institute, Bern). 


Therapy.—Therapy consists of local treatment and general treatment. If possible 
under local anesthesia, the wound is cleaned and rinsed with peroxide solution and dis- 
infected with chlorphenol-camphor. Tamponade is indicated with a gauze saturated with 
iodoform, orthoform, phenoleamphor, etc., or with the Argozytpaste, and if possible a suture is 
taken, Driak (Vienna) has had good results with penicillin tamponade (solution of 
9,000 units in % c.c. distilled water) accompanied by heliotherapy. Antiphlogistic treat- 
ment by the patient at home, and mouthwashes with solutions such as peroxide, tea of 
camomile, potassium permanganate, etc., cannot be overlooked. The formation of good 
wound granulations is furthermore very favorably influenced by a diet rich in vitamin C, 


in the form of raw fruit. The rapidity of the results is striking. 
R. H. B. 


Extraktionsneuritis und Therapeutische Anaesthesie (Neuritis Due to Tooth Extraction and 
Therapeutic Anesthesia). L. Schubert. Zahnirztliche Welt vol. 3, no. 4, 1948. 


A short review of therapeutic anesthesia is followed by the author’s experiments. 
Novocain 2-4 per cent, Impletal (Novocain plus caffeine), Novocain-Periston gave no satis- 
factory, permanent results in cases of extraction-neuritis, neuralgiform complaints, and 
peripheral trigeminal neuralgia. The author finds the use of a solution of 4-1 per cent 
pontocain-base in olive oil with admixture of phenol and benzyl alcohol (doses are not 
stated) effective. He describes twenty-one cases treated by this method. The prolonged 
effect no doubt is due to the slow absorption of the anesthetic from the oil. 


H. M. 
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Gin Beitrag zur Zahnreplantation (A Contribution to Tooth Transplantation). G. Axhausen. 
Zahnirztliche Welt vol. 3, no. 5, 1948. 


The good results obtained in tooth transplantation should encourage more frequent use 
of this method. Permanent results are promoted by the preservation of the periodontal fibers 
of both the alveolar socket and those retained on the cementum of the tooth. The replantation 
of luxated vital teeth should be performed as soon as possible, without extraoral pulp extirpa- 
tion and root canal filling, because during these procedures it is impossible not to injure the 
periodontal membrane. In replantation of infected teeth, however, this rule does not apply 
and it is also necessary to remove inflammatory granulation tissue from the alveolar socket by 
light curettage. Escarotie disinfectants should not be used. The tooth should only be cleaned 
with saline solution. Three cases are reported as illustration. 


H. M. 


Grundsitzliche Fragen zum Problem der Wurzelfiillung bei der Radikaloperation der chroni- 
schen Periodontitis (Fundamental Questions Regarding the Problem of Root Canal 
Filling in Radical Operation of Chronic Periodontitis). O. Winklmair. Deutsche 
Zahnarztl. Ztschr. 3: H. 4, 56. 


The author has made a critical study of filling materials for root canals used in Europe. 
The clinical and roentgenologic studies as well as the histologic investigations disclose that in 
simple, uncomplicated pulp disease cement and gutta-percha give good results. In cases in 
which an apical osteotomy is required to remove periapical infection, amalgam was found to 
give better results. The latter seals the canal hermetically with the exclusion of bacteria; 
cement produces a continuous irritation and if combined with antiseptics its solvency is in- 
creased, Gutta-percha swells up at the surface of the resected root of the tooth and causes 
excessive proliferation of granulation tissue, while inside the root canal it tends to shrink. 

The most important requirement of the root filling used in teeth, the apex of which is to 
be resected, is a perfect seal to prevent the passage of bacteria. The biologic properties of the 
material used, Winklmair feels, play a subordinate role. The amalgam is to be inserted lightly 
into the root canal so that the apical part remains empty. This allows the connective tissue 
formed in the apical wound to proliferate in stem-like fashion into the canal, which should 
give the tooth increased stability. 

H. M. 


FRACTURES OF THE JAWS 


Fracture of the Mandible With Oedema of the Neck and Tongue. The Early Treatment. 
N. W. A. Holland. Lancet 1: 135, January, 1948. 


The author discusses the factors predisposing to edema of the neck and tongue with con- 
sequent respiratory embarrassment, on the basis of 800 cases of gunshot wounds. It is the 
anatomy of the subglottal region which tends to allow a tracking backwards of pus and blood 
into the laryngeal regions. Early fixation of mandibular fractures aids materially in me- 
chanically improving the airway and producing a more rapid subsidence of edema. In less 
severe cases of traumatic edema the endotracheal tube may be left in position until the 
patient is able to cooperate. In severe cases tracheotomy is recommended, removing the tube 
two or three days later. The author gives five histories illustrating edema following gunshot 
fractures, 


K. &. TF. 
ODONTOGENIC ABSCESSES 
The Sub-Masseteric Space. G. M. Branby-Zachary. Brit. D. J., page 10, January, 1948. 


This is a short but well-written article on the existence of a potential space beneath the 
masseter muscle. The masseter is shown to have three insertions into the external aspect of the 
mandibular ramus, and there is an area of bone between the middle and upper insertions which 
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is free of muscular attachment. This bare area presents a possible tract for the spread of 
infection upward and backward from its lower and anterior relations in the lower third molar 
region. 

The anatomy of the area is minutely discussed and well illustrated by diagrams and 
photographs of the cadaver. 

Infection in the submasseteric space is discussed, and the conditions predisposing to 
spread of infection in this direction are mentioned. Differential diagnosis of infection in this 
space, with special mention of its diagnosis from parotid infection, is discussed, together with 
indications as to the lines of treatment for such a condition. The importance of a very critical 
clinical examination is stressed, since the condition can easily be overlooked and the precise 
spread of infection can be mistaken. 

ee ae 


CYSTS OF THE JAWS 


Seltene Lokalisation und Wachstumsrichtung einer radikularen Oberkiefercyste (A Rare 
Localization and Direction of Growth of a Radicular Cyst). W. Streuer. Zahn- 
arztliche Welt, vol. 3, no. 2, 1948. 


After a description of the genesis of radicular cysts the author describes a case de- 
veloped from a periapical abscess on the mesiobuceal root of a maxillary first molar which 
did not encroach on the maxillary sinus in the usual manner but instead spread through the 
zygomaticomaxillary suture into the zygomatic (malar) bone. 

H. M. 


Ueber die maligne Entartung von Kiefercysten und anderen gutartigen Geschwiilsten (The 
Malignant Degeneration of Cysts of the Jaws and of Other Benign Tumors). J. 
Gerke. Zahnirztliche Welt, vol. 3, no. 1, 1948. 


After a discussion of the changes occurring in cysts and tumors, two cases of cysts are 
described which could be observed over a long period of time and which suddenly gave rise to 
carcinoma, Two other cases of carcinoma are described which developed in response to denture 
irritation, 

H. M. 


Eine modifizierte Operationsmethode von Partsch I und ihre Anwendung bei Cysten des 
Unterkiefers (A Modification of the Partsch I Method and Its Use in Cases of 
Mandibular Cysts). W. Beckmann. Zahnirztliche Rundschau, no. 1, 1948. 


After describing the usual methods employed in cystectomy, the author expresses the 
opinion that in the mandible follicular cysts should be completely enucleated and the defect 
closed by a mucosal transplant. One should only make the cystic cavity part of the oral cavity 
if the membrane has not undergone inflammatory changes and in order to facilitate the erup- 
tion of a completely formed, favorably positioned, unerupted cyst-tooth. 

H. M. 


BENIGN ORAL TUMORS 
Lipome de la Langue (Lipoma of the Tongue). G. Carlier. Rev. de stomatol, 49: 36, 1948. 


The author presents a lipoma of the tongue in a female patient 49 years of age. It 
oceurred at the lateral margin of the tongue causing a yellowish tumefaction. The tumor was 
excised. The author points out that superficial lipomas are easily enucleated, while deeply 
situated lipomas present certain difficulties in diagnosis and treatment. It must be dif- 
ferentiated especially from fibroma, gumma, carcinoma, tuberculoma, dermoid and mucous 
cyst, and angioma, 


x. BF. 
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Fibromatosis Gingivae. R. Wang-horderud (Oslo). Norsk. Tannl. For. Tid. 58: 187, April, 
1948. 


This paper describes in detail a case of extensive fibrous thickening of the alveolar 
processes in a 13-year-old girl. Similar conditions were reported to have occurred in a 
total of seven cases in the same family divided over four generations, In this particular 
child the fibrous tissue had appeared already in infaney. The deciduous teeth had not 
erupted until the age of 6 and soon became so decayed that they had to be extracted. 
The permanent teeth started to erupt at the age of 10. Photographs of the gross appearance 
of the condition and a histologic examination of the tissue are presented; the operative 
technique and result are described. 

R. F. 8. 


An Unusual Tumor of the Palate. V. T. Sealey. Australian J. Dent. 52: 177, 1948. 


The tumor described occurred in a female patient 51 years old. It occupied the vault 
of the palate and had developed slowly during a period of thirty years, Its size was 3 by 2 
cm., it was covered by normal mucosa, was semipedunculated, firm to touch, with an irregular 
depression on its outer margin. After excision with local anesthesia the healing was unevent- 
ful. Prof. P. MaecCullum who examined the specimen states: ‘‘The histological appearances 
are difficult to classify with certainty, but the condition appears to be of the nature of a 
myxofibroma. ’’ 


x. &. T. 


Ostéome du Maxillaire Supérieur (Osteoma of the Maxilla). Zoltan Frankl (Budapest). 
Rev. de stomatol. 49: 104, 1948. 


The author reports a case of osteoma of the maxilla in a boy 15 years of age treated 
by resection of the maxilla, The roentgen illustration and photomicrograph illustrate what we 
designate an ossifying fibroma, or fibro-osteoma. The pathologic report also is in accordance 
with this interpretation, which includes the statement that no sign of malignancy could be 
observed. In view of this, resection of the maxilla seems to the reviewer an unnecessarily 


radical procedure. 


x, &.. T. 


MALIGNANT ORAL TUMORS 


Melanotic Adamantinoma of Mandible in Child. S. M. Wass, M.S., F.R.C.S., Proc. Roy. 
Soc. Med. 41: 281, 1948. 


A case of this very rare tumor in a child aged 5 is described. Apparently only one 
other case has ever been reported (Mummery and Pitts, 1926). 

The essential clinical features of the tumor are described as a fairly rapidly growing 
swelling of the right lower jaw, confined largely to the outer table and not involving the 
lower border. Only the right lower deciduous central incisor was erupted. The swelling had 
a smooth surface and was of firm consistency. The radiograph (which is not clearly 
reproduced in this article) shows the presence of an unerupted deciduous canine tooth in the 
tumor area, giving the appearance of a dentigerous cyst. 

The tumor shelled out of the bone easily at operation; the unerupted teeth were found 
not to be included within the tumor. Macroscopically the tumor was seen to be mottled by 
flecks of black pigment. 


Microscopically the tumor consisted of nests of solid masses of epithelial cells, pre- 
dominantly of basal-cell morphology, embedded in a dense fibrous stroma. Surface epithelium 
appears to dip into the interior of the tumor where it merges into basal-cell strands and 
alveoli. Many alveoli are surrounded by cubical cells with abundant cytoplasm, containing 
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granules of pigment which is melanin. The melanin-containing epithelium, which is mainly 
alveolar, appears to merge into the solid basal-cell type. 


The immediate postoperative course was uneventful, and radiographs showed good re- 
ossification of the area two months after operation. 
¥. A. F 


Métastase maxillaire d’un cancer du sein (Metastasis to the Mandible by Cancer of the 
Breast). G. Carlier (Lille, France). Rev. de stomatol. 49: 43, 1948. 


A woman 44 years old presented herself for examination because her denture did not fit. 
Her second and third molars were badly decayed and the dental film indicated periapical in- 
fection. An extraoral exposure was advised which showed not only a change in the radiability 
of the bone in the subapical area of the second and third molars, but also in the ascending 
ramus. A differential diagnosis between infection and neoplasm had to be made. 


The patient now accidentally remarked that she had to see her doctor for x-ray treat- 
ment, and thus the information previously withheld was obtained, namely, that she had been 
operated upon for cancer of the breast two years before and was now getting radiation treat- 
ment for metastasis. The author points out the importance of obtaining a complete history, 
with the fact in mind that some patients may show considerable reticence in giving informa- 
tion regarding treatment for malignant disease. Also he points out the importance of extra- 
oral x-rays in addition to intraoral ones in obscure cases. 

ae. Bs 


Ein Karzinom des Oberkiefers als wahrscheinliche Folge eines Obturators nach einer 
Cowper’schen Antrumperforation (A Carcinoma of the Maxilla, a Possible Sequence 
of an Obturator Following an Antrum Perforation). F. Ascher. Zahnirztliche Welt 
vol. 3, no, 5, 1948. 


This is a case of a carcinoma of the maxilla which may have been produced by 
chronic irritation from an obturator worn for twenty-five years. The obturator was con- 
structed to close an oroantral fistula resulting from the use of drainage by the obsolete 
method of Cowper for empyema of the maxillary sinus. 

H. M. 


Palliative Procedures in Advanced Cancer of the Mouth. G. Beckstrand. Radiology 50: 
10, January, 1948. 


Advanced cancers of the oral cavity may be limited to a single anatomical structure 
or may involve several adjacent or distant parts of the body. In this group are included 
lesions occurring on the mucosa of the lips, the buccal mucosa, gingivae, tongue, floor of 
the mouth, hard and soft palates, and the anterior tonsillar pillars. 

Cancer of the lip may be advanced locally but still remain limited to the primary 
site or it may extend to the buecal mucosa, the vestibule and gingivae, or the lower jaw 
and not metastasize to the neck. When the muscularis of the lip is involved, such neo- 
plasms will eventually reach the neck nodes by way of the abundant lymphatic channels 
of that structure. Advanced cancers of the buccal mucosa may also extend to the upper or 
lower jaw and eventually show cervical metastasis, 


With cancer of the gums there may be considerable destruction of the jawbone, 
either from the disease itself or from radionecrosis if portions of bone have been ex- 
posed to vigorous radiation therapy. The buccal mucosa, floor of the mouth, tongue, 
anterior tonsillar pillars, and lymph nodes of the neck may be involved either by direct 
extension or by way of the lymph vessels. Cancer of the tongue, while usually arising 
from the margins or base, may involve a large portion of that organ, the floor of the mouth, 
the tonsillar pillars, and the pharyngeal wall; in most instances, in the advanced stage it 
will also show neck node metastases. Advanced cancers of the soft palate and tonsils of 
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epithelial or lymphoepithelial origin are of a higher degree of malignancy than most 

incers of the mouth, and, therefore, besides direct extension to neighboring tissues such 
as the tonsillar pillars, floor of the mouth, base of the tongue, pharyngeal wall, and ex- 
trinsic larynx, they almost invariably show neck metastases. 

Most advanced intraoral cancers thus involve, besides the site of origin, the adjacent 
structures or the lymph nodes of the neck, or both. Therapeutically, both the primary locus 
and the secondary nodes must be considered carefully from a surigeal and radiological 
point of view to obtain the highest rate of cure and the greatest degree of palliation. 

The palliative care of the patient with advanced cancer of the mouth is the obliga- 
tion of the surgeon in those cases in which surgery is the treatment of choice. The task of 
the radiologist is not complete with the administration of roentgen rays and radium, but 
includes repeated examination, daily removal of slough, frequent packing of ulcers, institu- 
tion of a proper dietary regime, relief of radiation reactions, and whatever contributes to 
the control of infection and the alleviation of the patient’s suffering. 


DISEASES OF THE MANDIBULAR JOINT 


Unilateral Hyperplasia of the Mandibular Condyle. R. Wang-horderud and S. Lossius 
(Oslo). Acta odont. Seandinav. 8: 44, January, 1948. 


This is a case report describing unilateral hyperplasia of the mandibular condyle in 
three patients 24, 25, and 26 years old, respectively, one male, and two female. Each of 
them had noticed asymmetry of the face several years before examination by the authors. 
X-ray examination revealed considerable enlargement of the condyle on one side as well as 
elongation of the ramus. Upon resection of the enlarged condyle, microscopic examination 
revealed in all cases hyaline cartilage in different parts beneath the precartilaginous layer 
as well as in several places of the bone. In addition to these three severe cases, some 
minor changes have been seen in the condyle of other patients with slight asymmetry of 
the face. The authors believe that hyperplasia of the mandibular condyle may exist more 
often than usually believed. 


R. F. 8. 


De l’empoli des inclusions d’acrylique en chirurgie maxillofaciale specialement dans le 
traitement chirurgical de l’ankylose temporo-maxillaire (The Use of Acrylic In- 
clusions in Maxillofacial Surgery, Especially in the Surgical Treatment of Ankylosis 
of the Temporomandibular Joint). G. Maurel (Paris). La Rev. Odontologique 70: 
151, 1948. 


The author reviews the various procedures for the surgical treatment of mandibular 
ankylosis and recommends on the basis of three reported cases (one bilateral, two uni- 
lateral) the inclusion of either an acrylic condyle or a rectangular perforated piece con- 
structed in advance. The acrylic prosthesis has on the lower border a groove by means 
of which it rides on the resected area of the ascending ramus to prevent lateral displace- 
ment. Though in the British maxillofacial centers the enthusiasm for this method has 
greatly diminished, because in several cases the prosthesis had to be removed, the author 
feels encouraged by the postoperative observation (one year) of his results. He feels 
the method should be given due consideration. 

x. 2. F. 


PLASTIC PROCEDURES 


Primary Closure of Harelip. Vilray P. Blair and Robert R. Robinson, Editorial, Surg., 
Gynec. & Obst. 86: 502, April, 1948. 


The attempted closure of congenital lip clefts dates back to surgical dawn, and the 
do’s and the don’t’s that guide us today had been well established in the first half of the 
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past, century; but with the distracting introduction of anesthesia and the control of sepsis, 
these gains were mostly lost in the latter half of the same century and largely neglected 
during the first quarter of the present. It is temptingly easy to freshen and unite the 
cleft borders, but that it takes skill and real study of each individual case to obtain an 
acceptable result has been rather commonly overlooked. In this type of surgery the 
margin between success and failure is narrow, pitfalls are numerous, and luck, if any, is 
mostly bad. Further, the area is always in evidence, and, ironically, it is the poor results 
that attract attention while the factor of an excellent outcome must content himself with 
the silent flattery of nonrecognition. We now see children reared in utter ignorance of an 
early correction. 

The primary aim of any operative plan is to retain free breathing and produce a 
symmetrical lip and nose of natural appearance without too evident suture marks or other 
sears. Undue transverse shortening, vertical overlength, or both, asymmetry of the lip or 
vermilion, or failure to correct vestibular distortions are the more common faults of 
planning or execution that make for the unpleasing result. 

With any congenital lip cleft, partial or complete, there is some actual deficiency 
of lip tissue, but most of the spread of a complete cleft is due to tissue displacement. 
The first operative move, to be undertaken only after sufficient study, checked by the use 
of measuring dividers, is to ink in the pattern of cuts that will determine the contour of 
the nascent lip and nose. Previous study will have also estimated the amount of lip, cheek, 
and nasal mobilization needed to permit soft tissue adjustments without undue tension. 
In a primary operation this is made available by simple undermining, the extent of which 
is determined by the needs of the individual case. 

The infant’s condition and related circumstances are apt to dictate the operative 
when; the operator’s fancy and the extent of involvement will largely determine the how. 
As a general rule, the earlier the simpler. Lip closure in the first two days of life makes 
possible exhibition of an apparently normal infant two weeks later which is a great comfort 
to a mother who has by then weathered the first shock, Barring this very early closure, 
simpler operations will still suffice any time between two weeks and two years later, as 
circumstances dictate, without resorting to the more extreme measures. 

In the baby with partial cleft the undermining might be quite limited, but for a 
widespread opening in one of similar age the complete cheek mobilization might extend the 
full depth of the maxilla and up to the orbital border on the cleft side, somewhat less on 
the other. Also, corresponding liberation of the ala, plus undermining between the skin 
and lower lateral cartilage through a transverse intranasal ineision made along the upper 
edge of the lower cartilage, and in addition some slight trimming of the alar border 
anteriorly might be needed to raise it. All of this is to insure proper airway and contour. 

In early childhood the unoperated upon or maladjusted lip can develop a definite 
droop as well as increased backward displacement of the ala which demands repositioning 
by completely separating the two halves of the columella, free undermining of the skin 
over and beyond the upper lateral cartilage, with removal also of a triangular piece of 
skin and cartilage from just above the alar border. It will take all of this, and maybe 
more, to raise the slumped ala to its proper position. This new molding is maintained by 
suturing. 

In adolescence faulty or nonapproximation may have caused lateral divergence of the 
nose from the cleft side which, if sufficiently disfiguring, may require complete sub- 
cutaneous chisel or saw mobilization and mass fixation with transtissue wiring of the freed 
nasal spine to an upper molar tooth, this to be retained for four to six weeks. The afore- 
mentioned progressive complexities emphasize the advantages of early correction. 

There are four merging types of classic single harelip: the partial soft tissue cleft, 
the complete soft tissue cleft, the complete lip cleft involving also the alveolar process, 
and the very wide complete cleft of lip and palate. The first of these can be the most 
refractory because of sparsity of excess vermilion, complicated by a small transverse 
nostril, while the wide open cleft is vermilion-lined and the ala is stretched. Regarding 
the alveolar or the complete bony cleft: in the vast majority of cases the separated 
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borders will be quickly drawn together, with slight overlapping, after any sort of lip 
closure. This narrowing of the bony cleft is helpful to the subsequent palate closure, but 
it leaves an opening in the upper fornix to be closed at the time of the staphylorrhaphy 
or later. Very rarely is the bone resistant to the lip pressure. Forceful approximation of 
the bony cleft borders is a mutilating practice condemned by writers of the early nine- 
teenth century, revived by dentists in the doldrums of the nineties, but happily now almost 
extinct. 

There are two general plans of closing the lip-nose cleft, each capable of special 
modification. The earliest is the Husson-Rose plan which eliminates the straight or convex 
cleft borders by angular or curved excisions which when sutured push upward and down- 
ward in a straight line. The length of the line will depend upon the depth of the excision, 
but this procedure is apt to give too long a lip. The second plan, more difficult but more 
adaptable, is best represented by Mirault’s presentation published in 1844. It consists in 
turning an angular flap taken from the upper part of one side of the cleft across the 
defect and uniting it to the denuded opposite border. Regardless of the type of excision 
for the tissues that are to be sutured to a vertical line, the vertical part should be beveled 
so the tension will be on the deep-holding sutures with no strain on the superficial ones. 
In that way, possibly with the help of a little radium, unsightly scars can usually be 
prevented, 

The lip closure of complete double cleft of lip and palate is done in two steps. At the 
first step closure is accomplished by adjusting the widespread alae and suturing the upper 
part of the Rose or Mirault sectioned lateral lip fragments to corresponding areas of the 
denuded prolabium. So far the procedures are similar. Lower down, in the Rose type the 
prolabium is trimmed to a point, but in the Mirault plan it is cut squarely across if the lip 
flaps are to interdigitate, or to a blunt point if the flaps are to be trimmed to abut in the 
midline, The cheek-ala undermining for the aforementioned is greater than in the single 
cleft for there is no appreciable length to the columella, and the premaxilla stands well 
forward of the maxillae. The septum is not to be shortened at this stage. Doing so might 
risk letting the premaxilla drift back between the maxillae, which is ruinous to both 
incisor occlusion and to facial contour. 

Second step: the premaxilla push-back done at the hard palate closure will have 
caused definite nasal snubbing. Correction of this consists in raising a superficial trifoil 
flap from the lip, in conjunction with the separation of the short columella from the 
septum; a far forward transverse cut across the septum will then permit the nasal tip to 
be advanced and leave a corresponding triangular defect in the septum; suturing the 
lateral leaves of the trifoil into the septal defect on each side and closing the lip defects 
will restore continuity to the advancement. 

The doubt clefts may be mirror images, or either cleft might fall into one of the 
four types mentioned previously. 

In the complete double cleft the premaxilla will be found at the top of the nose. If 
there is any attachment between the maxilla and premaxilla on either side, no matter how 
slight, the central mass will diverge in that direction. A bilateral attachment, no matter 
how attenuated, will restrain the forward movement of the mass. 

There are few primary instances of harelip in which an acceptable result cannot be 
attained in from one to three operative steps; there are still fewer in which the original 
possibilities can be attained after a bungled start. 


Ueber die operative Behandlung traumatischer Unterlippen-Kinnschiden (The Surgical 
Treatment of Traumatic Defects of the Lower Lip and the Chin). J. Kohler. 
Schweiz. Monatschr. f. Zahnb. 58: 252, 1948. 


Clinical experience in plastic surgery for the restoration of traumatic defects of the 
lower lip and the chin suggests to the author a case classification into four groups: 


1. Wounds of soft tissues of the chin excluding the lower lip, with or 
without mandibular fracture, mostly without opening to the oral cavity. 
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2. Wounds of the chin with loss of bone structure, with opening to the 
oral cavity, not including the lower lip. Scar contraction draws the lip chin- 
wards. 

3. Loss of soft tissues and bone of the chin with partial loss of the lower 
lip, with muscle stumps remaining uni- or bilaterally from the corner of the 
mouth. 

4. Loss (total or subtotal) of the chin and floor of the mouth with defect 
of the lower lip and bone, in most cases accompanied by wounds on cheeks 
and upper lip, in some instances of the nose and maxillary bone. 


Functional disturbances are in accordance with the degree of loss of soft tissue and 
bone structure. Scar tissue prevents closing of the lips, a serious handicap to the patient 
for feeding and phonation. Fracture without splinting may result in the narrowing of the 
face, unilateral loss of substance in asymmetry of the face, and total loss of the chin in the 
well-known bird’s profile. Various secondary disfigurements arise from scar traction. 

The treatment consists of preparative measures, such as the usual splinting, restora- 
tion of masticatory surface and of function as early as possible to reduce the risk of jaw 
closure by scar traction. If the jaw stumps are fixed in malposition by scars or bony 
bridges, removal of these obstacles precedes the prosthetic treatment. The splints are 
combined with the matrix for the surgical procedure, i.e., they bear the outline for the 
plastic restoration of lost tissue structure. This support of the soft tissues is then replaced 
by bone transplantation in the mandibular region and by dentures in the alveolar region. 
The flap from the nasolabial fold is successfully used to correct scar traction of the corner 
of the mouth toward the chin. Mucous membrane is replaced by skin, except in small 
defects which may be covered with flaps from the remaining mucous tissue. This skin is 
to be as conforming as possible to the nature of the oral cavity, without hair or future 
destination for growing such. Skin from the flank suits the purpose very well, but as this 
procedure requires two steps (flank-arm-chin, or flank-chest-chin), tubed pedicle flaps from 
the breast directly to the chin seem to be the most satisfactory method. The lower lip is 
restored by flaps from the cheek and with the Abbé operation. 

The preparation of the tubed pedicle flaps is to be started as soon as the patient is 
well on the way to recovery from the primary trauma. The size of the flaps varies between 
2% und 3% inches in width and 7 and 8 inches in length; the average time between the 
forming and detachment of the flaps is four weeks, varying according to the condition of 
the flap. This time is considerably longer if the operation involves the oral cavity. 
Extensive defects of the floor of the mouth may require two simultaneous pedicle flaps, 
one for the external, the other for the internal surface. In minor defects, a flap from the 
neighboring tissues may suffice to cover the exterior surface. 

No complications have been observed, which would have made the indication for the 
deseribed technique questionable. Dermatitis of a flap in one instance and a furuncle in 
another healed without complications. A series of photographs show the different operat- 
ing steps for various cases. 

R. HH, BR. 


Gewebsverluste durch Noma und Mundgangrin und ihre plastische Wiederherstellung 
(Tissue Loss Caused by Noma and Oral Gangrene, and Its Plastic Repair). Sp. v. 
Kreudenstein. Deutsche Zahnirztl. Ztschr. 3: 269, 1948. 


After a discussion of the putrefactive infections of the oral cavity, especially noma, 
two eases are described which required plastic repair of the ensuing defect. One was a 
subtotal defect of the upper lip in a 10-year-old girl resulting from noma, which was re- 
paired by means of a pedicle transplant. of a wedge-shaped piece of the lower lip. The 
other case was one of scar contraction following oral gangrene. It resulted in almost com- 
plete trismus. After excision of the scar tissue the defect in the cheek was closed by an 
angularis flap so that after four weeks both opening of the mouth and mastication could be 
performed normally. 


H. M. 
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NEUROLOGICAL DISEASES OF THE FACE 
Trigeminal Neuralgia. Leo Davidoff. Bull. U.S. Army M. Dept. 8: 535, 1948. 


The author first points out that the treatment of pain consists first in treating the 
etiological condition, if it can be found, and treating the pain in disease which cannot be 
cured or in which the painful condition is due to an unknown etiological factor. The best 
known example of the latter is the so-called paroxysmal trigeminal neuralgia or tic douloureux. 
This disease is generally unilateral, only in rare instances occurring on both sides. It is 
paroxysmal in character, extremely severe, and the shocks of pain may last as long as five, 
sometimes ten minutes. The pain is released by a trigger zone, it is seldom helped by 
sedatives, even large doses of morphine, and often the patient is in a reduced state of 
nutrition, being undernourished, dehydrated, and suffering from avitaminosis because he 
refuses to eat, fearing the onset of an attack. 

Among the treatments described by the author, which include vitamin therapy 
(vitamin B, or B,, or nicotinic acid), aleohol injections into peripheral branches or Gas- 
serian ganglion, excision of the ganglion, and sectioning of the nerve posterior to it 
(methods of Frazier, Dandy, and Sjogvist), he cites less well-known methods. He states 
some patients may be relieved by radiation directed to the region of the Gasserian 
ganglion, but not enough are helped to make this a valuable form of treatment. Trichlor- 
ethylene inhalations are useful in patients who are unusually sensitive to the material. 
Those not sensitive have to inhale quantities which damage the liver. The patient inhales 
the drug at the time of an attack, or, if he is having frequent attacks he should take it 
three times daily. The patient should lie down while taking it because it may cause a 
fullness in the head and a swimming sensation. It causes a diminution of the sensation 
or anesthesia in the trigeminal distribution. 

An old remedy discovered by the author in a small book in the library of the late 
Dr. Harvey Cushing entitled Trigeminal Neuralgia written in 1822 by Dr. Benjamin Hutchin- 
son, an English physician, is of particular interest, especially since the author found it 
successful in 50 per cent of the fifty or more cases in which he had used it. There has been 
real and continued relief in those cases; in some over a period of many years, Hutchinson 
stated that it does not necessarily stop the pain altogether but it reduces the pain so that 
the patient can tolerate it. The drug recommended is ferrous carbonate in the form of 
powdered Bland’s mass, in capsules of 1 Gm each. It is given in 4 Gm. doses twice daily, 
and it is important to take it with meals, breakfast and dinner. The patient should not 
expect relief for eight to ten days. During this time he may be tided over with trichlor- 
ethylene inhalations. The treatment with ferrous carbonate may be continued for an 
indefinite length of time. The author states that he has patients who have taken it for as 
long as six years without it causing trouble. They should be warned that their stools are 
going to be black. It does not raise their hemoglobin if it is normal at the start. 


K. #. Tf. 


Anesthesia and Paresthesia of the Lower Lip Following Oral Surgical Procedures. W. J. 
Deighan, Jr. Tuft’s Dental Outlook 21: 4, September, 1947. 


The author points out that there has been little written on the subject, leading one to 
believe that it either has not been looked upon with any great importance or that there is 
very little known about it. He describes anatomical variations, x-ray interpretation of 
possible causes, nonsurgical and surgical etiological factors, the histopathology of nerve 
degeneration, and nerve regeneration with its symptomatology and treatment. 

He concludes that anesthesia and paresthesia are not uncommon as postoperative 
complications in jaw surgery. A long period of time may elapse before recovery, generally 
six to nine months, but may be of a shorter or longer duration depending on the type of 
injury and the area of the nerve involved. Therapeutic measures are not yet all that might 
be desired. He cites Robinson (Am, J. Orthodontics and Oral Surg. 26: 278, 1940) who 
recommended massage and mechanical vibration to stir up circulation, stimulating re- 
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generation of the injured nerve processes by the removal of possible congestion around 
the nerve trunk. He also points out that some cases can be treated surgically by an 
operation called ‘‘neurorrhaphy’’ recommended by Thoma (Am. J, Orthodontics and Oral 
Surg. 30: 218, 1944). 

a. mF. 


Spontaneous Regeneration of Severed Nerves. Lewis J. Pollock, James G. Golseth, Frank 
Mayfield, Alex J. Arieff, Erich Liebert, and Y. T. Oester. J. A. M. A. 134: 4, May 24, 
1947. 


It has long been known by physiologists and anatomists that it is more difficult to 
prevent regeneration of a severed nerve or one from which a large segment may have been 
removed than to obtain regeneration of the severed nerve after suture. This has been 
found to be true whatever measures may have been taken to prevent regeneration. 

This is also well known to physicians who have attempted to prevent regeneration of 
the trifacial nerve when, after section of its peripheral branches, the proximal end may 
have been injected with alcohol or the nerve avulsed from its bony canal and the canal 
filled with bone plugs. 

Authors’ Conclusions 

1. At the time that gaps of varying lengths between ends of severed nerves have 
been found on operative intervention, there has been evidence that fibers had found their 
way to the distal segment. This evidence consisted of: in a few instances, a return of 
sensation; in a considerable number, a short chronaxia and response to faradic stimulation 
of muscle, and in most, a galvanic tetanus ratio of over 1.0. 

2. Histologic examination revealed the presence of neurofibrils in the distal segments 
of the severed nerve. 

3. Spontaneous regeneration, probably of insufficient degree to result in recovery 
of function, occurs to some extent in most instances of severed nerves. 


GENERAL SKELETAL DISEASES AFFECTING THE JAWS 


Acromegaly Associated With Amyotrophic Lateral Sclerosis and Acromegaly of the Amyo- 
trophic Type. Report of 3 Cases. E. Perry McCullagh and J. S. Hewlett. J. Clin. 
Endocrinol. 7: 636, September, 1947. 


‘*Tt is always intriguing to study the association of two diseases in which the cause 
of one is obscure. Under such circumstances ailments previously considered as separate 
entities have since been found tv constitute a single disorder, thereby suggesting the cause 
and sometimes the cure for the disease. For example, the discovery of pituitary tumor led 
the way to our knowledge of the source of acromegaly and the development of much in- 
formation concerning the endocrine control of growth. Generalized osteitis fibrosa cystica was 
described before it was known that the disease was associated with parathyroid tumors and, 
through the discovery of their association, hyperparathyroidism was eventually understood. 

‘Tt is obvious that no causal relationship between acromegaly and amyotrophic 
lateral sclerosis or muscular dystrophy has been discovered. Nevertheless, we believe that 
the coexistence of the apparently related changes in the 3 patients reported here as well as 
similar instances from the literature may represent more than mere coincidence, It may 
be that the peculiar metabolic imbalance which existed has had a more direct bearing upon 
the results than can be readily attributed to the disease as we know it. 

‘¢All physicians who have observed patients with acromegaly are well acquainted 
with the fact that muscle weakness is a common feature of the condition and that it may 
become severe. Therefore, it has seemed possible to us that the underlying metabolic strain 
which is brought to bear upon the tissues in such patients might, if better understood, 
throw some light on the obscure etiology of some of the muscular dystrophies and perhaps 


neuropathies. ’’ 
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Case Reports 


Case 1.—An Italian woman, aged 41, was first seen on July 15, 1933. Her family his- 
tory was irrelevant. She had had 3 normal children, and her menses, which had begun at 
the age of 14, had remained normal. She had first noted enlargement of her head and 
hands following the birth of her last child eight years previously. This condition had be- 
come progressively worse during the past few years. Her presenting symptoms included 
frontal headaches experienced daily for seven years, profuse perspiration, and marked 
coarsening of the skin. For some years she had complained of constant hunger, increased 
thirst, and polyuria. 

The urinalysis was normal, and the blood count revealed a slight anemia with a 
hemoglobin (Haden-Hausser) of 12 Gm. and a leucopenia of 3,500 white blood cells. The 
serum calcium was 11,2, phosphorus 4.4, and urea 33 mg. per 100 ¢.c. The Wassermann and 
Kahn tests were negative. 

At this point, and cognizant of the fact that acromegalics are poor surgical risks, it 
was decided to subject the patient to pituitary surgery. After iodine preparation a right 
frontal craniotomy was performed by Dr. W. James Gardner. The patient developed 
pneumonia on the fourth postoperative day. The autopsy revealed a pituitary adenoma of 
the acidophilic type and degenerative changes in the spinal cord consistent with the 
diagnosis of amyotrophic lateral sclerosis. 


Osteitis Deformans Affecting the Upper Jaw and Osteoporosis Circumscripta of the Skull. 
Martin A. Rushton. Brit. D. J. 78: 189, 1948. 


The author reports a case of Paget’s disease (osteitis deformans) of the maxilla in a 
woman 68 years of age. It caused a progressive enlargement of the upper jaw for ten 
years. Though operations had been performed for reduction of size, the alveolar process 
bulged both outward and downward. Radiographs showed cotton wool appearance of the 
maxilla, and marked hypercementosis of the three remaining maxillary teeth. The anterior 
part of the cranium showed a wide area of bone destruction diagnosed as osteoporosis 
cireumscripta, which is looked at as an osteolytic phase, which sometimes precedes Paget’s 
disease in the skull and generally is succeeded by the typical changes of osteitis deformans. 
The upper jaw was reduced in size and the five teeth extracted to make the wearing of a 
full denture possible. The pathologic examination of the excised maxillary bone showed 
concurrent resorption and apposition of bone, and in deeper places sclerosed masses of 


bone. 


oe 


To tilfaelde af hypodonti og retention af flere taender i forbindelse med brachyphalangi, 
brachymetacarpi og dvaergvaekst (Two Cases of Hypodontia and Retention of De- 
ciduous Teeth Combined With Brachyphalangia, Brachy-Metacarpia and Nanosomia. 
T. H. Anderson and J. J. Pindborg. Sirtryck ur Odontologisk Tidskrift, p. 472, 1947. 


This is a report of a 24-year-old female and an 18-year-old male exhibiting hypodontia 
consisting of the failure of eruption of several teeth and the retention of deciduous teeth. 
These conditions are associated with brachyphalangia, brachymetacarpia, and nanosomia. 
Whereas it has been found that the brachyphalangia is inherited, the hereditary conditions 
of the dental abnormalities could not be checked. The oral development reported is pre- 
sumably a characteristic and well-defined syndrome. 


K,. H. T. 


Et tilfaelde of total ‘‘pseudo-anodonti’’ i forbindelse med kranie-deformitet, dvaergvaekst 
og ektodermal dysplasi (A Case of Total Pseudoanodontia Combined With Cranial 
Deformity and Ectodermal Dysplasia). T. H. Anderson and J. J. Pindborg. Siirtryck 
ur Odontologisk Tidskrift, p. 484, 1947. 


A rare case is reported of a girl 19 years of age exhibiting failure of eruption of all 
teeth, deciduous as well as permanent. The patient who is blind exhibits symptoms of 
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ectodermal dysplasia (hair defects, dry skin, saddle nose, and everted lips). The shape of 
the ‘skull is similar to that found in craniofacial dysostosis. The patient is also suffering 
from a disease of the pituitary gland. The dental abnormalities are supposed to be due to 
summation of the effects of ectodermal dysplasia, pituitary deficiency, and perhaps cranio- 
facial dysostosis as well. From a study of the x-rays accompanying the article, your 
reviewer feels that the dental abnormalities are those frequently seen in cleidocranial 
dysostosis rather than in ectodermal dysplasia. 
_ i. Ss. 


MISCELLANEOUS 


A Dentist in Court. Malpractice: Verdict as to Cause of Cancer Cannot Be Based on Guess 
or Speculation. J. A. M. A. 137: 905, July 3, 1948. 


This was an action to recover damages for the alleged negligent conduct of the 
defendant dentist. From a judgment for the plaintiff in the trial court, the defendant 
appealed to the United States Court of Appeals, District of Columbia. 


The plaintiff, a man aged about 70, had been in delicate health for a number of years. 
In 1943 he procured a denture from a New York dentist; some sharp points or prongs on it 
caused a puncture wound in his tongue. When he first noticed the wound it was about the 
size of a pinhead. This wound caused him considerable pain and in September, 1944, he con- 
sulted the defendant, a licensed dentist in Washington, D. C. By that time the wound was 
about the size of the phosphorous end of a match an exposed raw flesh. It showed no tendency 
to heal. The defendant expressed the opinion that the wound was caused by a faulty denture, 
warned the plaintiff to discontinue using it, and agreed to make a new one. He also gave the 
plaintiff a prescription for an antiseptic mouthwash ‘‘metaphen’’ (nitromersol), and advised 
the plaintiff to use it on his tongue three times a day. According to the plaintiff, the de- 
fendant further told him that he could do as much for him as any physician. The wound 
continued to grow and spread, however, and by June, 1945, covered a large part of the plain- 
tiff’s tongue. During that month the plaintiff consulted a general practitioner for a physical 
examination. The physician noticed the lesion and observed that the glands in the plaintiff’s 
neck were swollen; he advised the plaintiff to go to a pathologist, who diagnosed the condition 
as cancerous. The plaintiff subsequently went to a cancer specialist who performed an op- 
eration on the glands of the plaintiff’s neck. It was the plaintiff’s contention that the treat- 
ment by the defendant dentist was the cause of the cancer. 

At the trial three physicians were called by the plaintiff. The first, the general prac- 
titioner, testified that he knew about as much, and no more, on the subject of cancer as the 
average general practitioner in the District of Columbia. He admitted not only that he did 
not know whether the sore on the plaintiff’s tongue was cancerous but also that he did not 
know what caused the sore or the cancer. The pathologist testified that he did not know 
what caused the cancer or when the plaintiff’s tongue had first become cancerous. In his 
opinion the application of ‘‘metaphen,’’ either diluted or in full strength, would ordinarily 
have no deleterious effect. The plaintiff’s medical witness, the cancer specialist, was asked 
whether, from his own examination or from any manifestations of cancer that he observed, 
he could testify as to when or how the cancer originated. He replied in the negative. He 
was unwilling to say whether the cancer had existed ten years or a much shorter period and 
testified that from his examination it was not possible to tell what the condition of the tongue 
had been one year prior to the time he saw it. He was likewise asked whether the wound in 
the tongue, if it was originally caused by a puncture from a sharp protruding object, would 
have caused a cancerous condition. He answered that he did not know, that the point was 
debatable. 


A careful search of the record, said the Court of Appeals, discloses no word of testi- 
mony from any witness on which a jury could base a conclusion that the dental work done by 
the defendant, some months after the wound on the tongue developed, was the responsible 
cause of the plaintiff’s cancer; and there is likewise not a word of evidence to show any 
causal connection between the defendant’s work in fitting and making the dentures and the 
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cancerous condition. We hold, continued the court, that the record is wholly and entirely 
levoid of any evidence on which a jury could reach a conclusion that anything done by the 
lefendant actually caused the plaintiff’s cancer; hence, in telling the jury they might find 
that the defendant caused the cancer, the trial court erred. The subject matter of the con- 
troversy is the highly specialized subject of cancer, as to which laymen have no knowledge 
and as to which both court and jury must depend on expert evidence. Here, as we have seen, 
there is not a jot or tittle of evidence as to what caused the cancer. There is accordingly 
a total lack of evidence on which to base a conclusion that anything the defendant did or 
failed to do produced that result. Clearly the case is one in which the plaintiff must rely on 
his medical evidence. And this, given its full force and effect, goes no farther than to 
show a possibility that irritation produced by the dentures made by the defendant might 
have produced or spread the cancer. This is not enough, concluded the Court of Appeals, 
und leaves the question wholly to guess and speculation. Accordingly, the judgment of the 
trial court was reversed and the case remanded for a new trial.—Kasmer v. Sternal, 165 F. 
(2d) 624 (1948). 
Comment 


This malpractice suit brings out three important factors: 


1. The defendant (a dentist) expressed an opinion that the wound of the patient’s 
tongue was caused by a faulty denture (inserted the year previous by a dentist in another 
city) and warned the patient to discoutinue using it and agreed to make a new one. He also 
gave the patient a prescription for a mouthwash and advised its use three times daily. 

2. Nine months passed and the patient consulted a physician (on his own initiative) 
and at that time the glands of the patient’s neck were swollen and the condition was diag- 
nosed as cancer, 

3. The testimony of the three physicians. 


Every dentist should read this report carefully; it is well to remember that the case 
was admitted to a local court where a decision was rendered in favor of the patient; it was 
then taken to the United States Court of Appeals and the judgment of the trial court re- 
versed and the case was remanded for a new trial. 

We all know that when a patient sues a dentist, irrespective of the outcome of the 
trial, it creates considerable unpleasantness in the community. 

Court trials consume a great deal of time which means that the defendant (the dentist) 
must be in attendance and that means considerable financial loss. 

7. 4 


Transgastric Removal of Large Solid Bodies Impacted in the Lower Part of the Esophagus. 
W. D. Gatch and W. F. Molt. Arch. Surg. 56: 21, January, 1948. 


‘A patient with a large solid object impacted in the lower part of his esophagus is 
in great danger of death, Extraction through the mouth with forceps and esophagoscope is 
perilous and often impossible. This is because manipulation of the object through a tube of 
great length and with a diameter of only 1 cm. is extremely difficult. Forceful, blind trac- 
tion on it is likely to rupture the esophagus. The danger of this accident is great when the 
object has sharp points or has caused pressure necrosis of the esophagus, Transpleural 
removal has ben done and also digital removal through the stomach, but there are serious 
objections to both operations. 

‘*We have found that a sigmoidoscope with a diameter of 2.5 cm. can readily be passed 
up the esophagus of a fresh cadaver as high as the aortic arch. The large diameter of the 
instrument enables the operator to see what he is doing. It enables him to rotate the foreign 
body with two forceps applied some distance apart. It also makes its downward passage easy 
by dilating the esophagus and smoothing out folds of mucosa. 

‘“We describe our method in the following case report, which also illustrates its ad- 
vantages. 

‘©W. D., a white man aged 46 years, was admitted to the Long Hospital on July 19, 
1944. Three days before, while repairing a refrigerator, he swallowed his upper denture 
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when choked by sulfur dioxide. The denture had palatal and gingival plates and four teeth. 
Next day he had severe pain in his epigastrium on swallowing. This got steadily worse. He 
passed two tarry stools. 

‘‘The general condition of the patient was good. Physical examination and examination 
of the blood and urine showed no noteworthy abnormality exeept severe substernal pain on 
swallowing. The temperature was 98.6 F. and the pulse 105. A roentgenogram showed the 
denture about 7 em. above the diaphragm. , 

‘*On July 21 one of us (W. F. M.) tried to remove the denture with forceps passed 
through an esophagoscope. He was unable after a prolonged trial to dislodge or break it, 
though he was able to grasp the teeth, which were uppermost, with a very large forceps. 
The patient’s temperature after this rose to 101 F., and the pain became severe and con- 
tinuous. 

‘*Tt occurred to the other of us that the denture could be removed from below by passing 
a sigmoidoscope upward into the esophagus through a small opening into the stomach. We 
did this operation on July 25 in the following manner. We pulled the cardiac end of the 
stomach through a short incision made high in the left rectus muscle and made a short 
longitudinal incision through its anterior wall halfway between the greater and lesser curva- 
tures and near the cardia. An attempt to dislodge the denture through an ordinary short 
esophagoscope failed. View of the denture was defective, and all efforts to rotate or dislodge 
it were unsuccessful. We then easily passed a sigmoidoscope (diameter, 2.5 em.). Through 
this we had an excellent view of the denture, and we grasped its palatal plate with two forceps 
and quickly removed it. Closure of the wounds in the stomach and abdominal wall was now 


done, 
‘*Mild bronchopneumonia developed, but otherwise the patient had an uneventful re- 


covery. Healing was by first intention.’’ 























Original Articles 


GENERALIZED SCLERODERMA (HIDEBOUND DISEASE, ITS 
RELATION TO THE ORAL CAVITY, WITH CASE HISTORY AND 
DENTAL RESTORATION) 


Isipor H. RosentHa, D.D.S., New York, N. Y. 


|“ IS the purpose of this paper to bring together into a single volume the 
vast subject matter dealing with the peripherovascular systemic disease, known 
as scleroderma. 

The attempt has been made to present a critical evaluation of all im- 
portant aspects of the disease, with an effort to try and set forth interesting 
facts associated with this pathologic entity involving the oral cavity and 
structures. 

Generalized scleroderma is an acute or chronic affection characterized by a 
cireumseribed or diffuse, pigmented, indurated, and hide-bound or rigid condi- 
tion of the skin, and is usually associated with atrophy. 

The skin becomes hard and immobile, and according to Comroe,' stiffness 
and deformity may result from shrinking of periarticular tissues (a form 
of periartieular fibrosis), which in diagnosis may cause confusion with rheu- 
matoid arthritis and calcinosis. 

In generalizing the subject, opinions vary among practitioners of medicine 
as to the true etiology of this disease. Best and Taylor® state it is definitely 
a systemie disease involving the collagenous tissues throughout the body, 
and the collagenous tissues of the blood vessels themselves. Actually, the 
specific etiology of scleroderma is unknown, because it may render the pa- 
tient helpless from the structural changes with very little or no pain. Any 
set of bizarre symptoms may rise varying with the tissues involved; any organ 
in the body (including the brain, heart, esophagus, oral cavity, ete.) may be 
affected. 

In presenting a true clinical picture of this rare skin affliction, O’Leary*® 
classified it into two distinct types: generalized or diffuse scleroderma and 
localized scleroderma. 

The localized form may appear as patches of tawny, shiny skin, in which it is 
known as morphea, or a disease of the skin, characterized by the presence of 
rounded or oval, pinkish or ivory-white patches, due to an excess of fibrous 
tissue, with atrophy of the skin structures proper. It is believed to be a 
trophoneurosis (a disease of a part due to disturbance of the nerves or nerve 
centers with which it is connected), and is therefore considered a circum- 
scribed form of seleroderma. 

The onset of generalized scleroderma may be gradual and insidious, or 
the disease may be ushered in as an edematous adultorum. 
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-ain, swelling, and stiffness of the joints, usually of the hands, are the 
most common early indications of scleroderma and may be misinterpreted by 
physicians as arthritis. 

Vasomotor symptoms of the extremities are present in many patients at 
the onset of the disease. The stiffness of the skin, limitation of motion, loss 
of facial expression when it is involved, and a true waxy hue of the skin take 
place, casting a cadaverous or masklike appearance to the entire face. As 
the disease progresses, the hard, wax-colored, fixed skin develops. The cutane- 
ous changes pass through successive stages of brawny edema, induration or 
hardening, atrophy, and finally deformity with ulceration. 

The boardlike appearance of the epidermis gives the impression of being 
stretched. It cannot be picked up or elevated between the fingers, and wrin- 
kling is entirely impossible. 

When the condition first makes its appearance, the skin shines like ivory. 
As it progresses it darkens because of the increased amount of pigmentation. 
Facial movements are extremely difficult. The eves and mouth are narrower 
than usual. Chewing of food and the process of deglutition are impaired. 
When the neck becomes involved, the patient cannot turn to the left or to 
the right. The effect on the extremities prohibits free exercise of the fingers, 
wrists, elbows, ankles, and knees. At times very painful ulcers develop on 
the tips of the fingers, the toes, and along the shafts of the long bones. Loss 
of hair on the skull is quite evident. Facial hemiatrophy is common with 
occasional ankylosis involving the temporomandibular joint. The tongue, 
soft palate, and larynx are common sites. The tongue may become so stiff 
that eating is very difficult and speech is very much disturbed, causing the 
patient to assume a panic-stricken attitude. When the supporting tissues are 
involved, the teeth may become loose due to resorption of the alveolar proc- 
ess. Changes may occur quickly, sometimes within a few months, and cover 
the entire body. Remissions, even spontaneous disappearance, have been ob- 
served. Digital pallor or cyanosis of the Raynaud type on exposure to cold 
may precede the cutaneous atrophy by years, or may appear only late in the 
stage of induration. The digits are tapered, and the nails curved and very 
irregular. Muscles lose their contour. 

Fever is usually absent, but subacute febrile periods with diffuse pain, 
digestive disturbances, and general malaise occur in some cases as reported, 
by Cecil.* 

It is interesting to note the incidence of this disease. It is much more 
common in women than in men. It may oceur at any age, but most com- 
monly oceurs at middle age. Only recently a case of scleroderma was dis- 
covered in a 10-year-old boy by Dr. B. Kanee,’® at Vancouver, British Colum- 
bia; General Hospital. This case was one of the true generalized scleroderma 
types, also one of rarity. Progressive scleroderma of the skin with cystic 
scleroderma changes of the lungs was recently reported by A. Dostrovsky,*® 


the patient being a 14-year-old boy. 
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Aid to Diagnosis 


In differential diagnosis, Comroe' refers to his augmented table of com- 
parison between the symptoms of Raynaud’s, Buerger’s rheumatoid arthritis, 
and scleroderma (Table I). 
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naud’s disease, primary disturbance of the connective tissues, general or 
local, dermatomyositis, disturbance in calcium and phosphorus metabolism, 
hyperparathyroidism and other endocrine disorders (deficient pancreatic fune- 
tion, dysfunction of adrenals, pituitary, and thyroid) have been implicated by 
different writers. 

Brody and Bellin state the changes of scleroderma follow a definite 
sequence. The lesion begins as a localized or generalized vasospasm of the 
arterioles. This spasm causes decreased nutrition of the affected parts, 
which then undergo degeneration. Hypertrophy of collagenous tissue fol- 
lows, and as this connective tissue increases in amount, the blood vessels be- 
come obliterated by pressure; fat disappears and is then replaced by fibrous 
tissues, the corium (deep layer of skin) and subcutis or still deeper layer of 
skin become very thin and finally atrophic. The blood vessels, hair follicles, 
sweat and sebaceous glands undergo absorption and totally disappear. 

The biochemical data pertaining to scleroderma are at present very in- 
adequate. There is no evidence that the blood picture of the patient is 
changed in any way at all. This is confirmed by Fowler.* It is interesting to 
note that creatinuria is a common finding in scleroderma, primarily due to 
muscular atrophy or disuse. 

Seleroderma, osteogenesis imperfecta (or development of bony tissue), 
and fragilitas ossium (abnormal brittleness of the bones) have been attributed 
to disease of the parathyroid glands according to Grollman.® The evidence 
associating the parathyroid glands with the previously mentioned disorders is 
not convincing, and it is improbable that these glands have anything to do with 
their causation. This is also true of atrophic myotonia, or tonie museular spasm, 
and chronic ulcerative colitis, which have been considered as due to parathyroid 
disturbanee. Certain superficial resemblances exist between the manifestations 
of parathyroid insufficiency and of vitamin D deficiency. This situation is of 
maximum importance to the dental profession. 


Treatment 


The treatment of scleroderma has been generally recognized to be a 
very difficult and a very discouraging problem. In reality there is no specific 
treatment because of the unknown etiology. Partial parathyroidectomy gives 
only temporary improvement, but so do other operative procedures about the 
neck. In some eases, sympathectomy, especially for disease of. the lower ex- 
tremities with Raynaud’s symptoms, seems to give better results. — 

Various writers refer to the drugs of following empirical value: 

Prostigmine methylsulfate 

Hytakerol 

Dihydrotachystero! (A.T.10) 

Pituitrin 

Bismuth 

Para-benzamine to Benadry] 

Massage 

Endocrinotherapy 

Arsenotherapy 

Intravenous injections of sodium thiosulfate and sodium chloride 
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Prognosis 


The prognosis of generalized scleroderma is considered, even at this date, 
relatively poor. When the mucous membranes are involved, they turn white 
and the condition resembles leucoplakia. In spite of various therapeutic meas- 
ures, most eases have slowly progressed until the unfortunate victims have 
become completely crippled and helpless. While some improvement has been 
reported in patients treated by therapeutic measures, none of them have re- 
sulted in a complete cure, and a great many failures have occurred. 


Facial Muscle Consideration 


Since scleroderma is a disease of tissue contraction, a considerable amount 
of thought should be given to the muscles of the face, head, and neck, par- 
ticularly to the origin, insertion, nerve innervation, and function. Most all 
patients afflicted with this disease suffer from contraction of the oral cavity 
opening. Surgery on the corners of the mouth is definitely contraindicated 
to accommodate a plan to replace missing teeth by means of a prosthetie appli- 
ance. 

Terminology 


As reported by MeClelland,’® there is no very strict agreement among 
dermatologists as to whether scleroderma is an acute or a chronic disease. It 
may develop rapidly within a few weeks and come to a fatal conclusion in a 
few months, or remain stationary for many months. It may, however, run a 
more chronie course taking many months to reach its fullest extent, or even one 
or more years. Death reaches the sufferer generally by way of an intercurrent 
disease. 

Conclusion 


With relation to the oral cavity, the most outstanding feature to demand 
attention of the dental practitioner is the presentation of facial hemiatrophy 
which is common with ankylosis involving the temporomandibular joint. There 
are frequently associated ulcers in the affected areas. There are prodromal 
symptoms (a forerunner of a disease), such as rheumatic symptoms or rheumatic 
pains resulting in the limitation of joints. Occasionally there is involvement 
of the esophagus interfering with deglutition. The tongue, larynx, and soft 
palate are common sites. As recently specified, the tongue becomes so stiff that 
eating is difficult and speech is very much disturbed. The patient becomes 
emotional, and through loss of control imagines she is approaching a stage of 
instant death. 


Case History 


The patient, a 44-year-old white woman, was examined in 1939 for a general- 
ized skin involvement of six months’ duration. She reported that while work- 
ing one evening, completing her duties as a stenographic reporter in a law 
office, when she made an attempt to arise from a sitting posture, her knees 
became very stiff and she was unable to move. She finally reached her home 
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after many hours and was advised to remain in bed. The first diagnosis was 
true rheumatism, which was later ruled out, and a definite diagnosis of gen- 
eralized scleroderma was confirmed. She was subsequently confined to a hospi- 
tal for treatment and the following tests: blood chemistry, blood caleium, basal 


metabolism, and blood sedimentation rate. 





A. B. 


Fig. 1.—A, Full facial view of patient before the onset of disease. Aged 36 years, year 
1939. B, Full facial view of patient following the progressiveness of scleroderma. Photograph 
taken November, 1947 (masked expression). Present age. 44 years. 

The symptoms were as follows: (a) tightening of the joints, particularly 
the knees and hips; (b) crippling of the fingers with ulcers at the digit ends; 
(ec) masklike expression of face, ehoking sensation in the throat, and difficult 
deglutition; (d) vasomotor disturbances which caused her to shuffle her legs 
and feet, hindering her ability to walk. Her face was very puffy and waxlike 
with tightening of the skin and many distinct, pronounced furrows; (e) she 
had many small, oval, pigmented spots appearing on her chest, back, stomach, 
and on the backs of her hands and fingers. The skin became so tight it was im- 
possible to elevate it. She became frightened because of her sudden inability 
to open and close her mouth and labored under the impression she was choking 
to death. Examination of her mouth intraorally showed many pigmented 
areas on the inner borders of both cheeks. 

During the month of September, 1946, six anterior mandibular teeth were 
removed because of atrophy of the supporting structures. After the operative 
procedure was completed, it was thought to be impossible to attempt a restora- 
tion. The oral opening from one corner of the mouth to the other showed a 
measurement of 27 mm., compared to a normal of 70 mm. A special lower 
partial tray was secured, and, after extreme difficulty, a plaster cast or im- 
pression was obtained. Plaster was very soft and the tray was shaped almost 
to a spearlike appearance, first admitting the tray through the right area of the 
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mouth, then carrying the plaster in small amounts into the oral opening, using 
the left finger to adapt the plaster to the balance of the tray, and molding the 
plaster around the soft tissues. Following the completion of the prosthesis, 
there was a gain in the patient’s weight of fifteen pounds, with a good appetite, 
even though her generalized condition of scleroderma was nonarrested. The 
patient is very happy with the results obtained and grateful for the interest 
shown in her welfare. 





Fig. 2. Fig. 3. 

Fig. 2.—Narrowing of neck and esophagus due to contraction of tissues, resulting in 
difficult deglutition. 

Fig. 3.—Progressiveness of scleroderma about the oral cavity. Contraction of oral opening 
from 75 mm. to 27 mm. at present. Note contraction of tissues about alae of nose to lower 
border of chin, exhibiting fissures and tightening of skin. Loss of normal lines or furrows on 
the forehead and face. 


Roentgenologic Findings. Dental X-Rays.—Due to the inability of the 
patient to open her mouth, the oral cavity opening measuring but 27 mm. from 
one corner of the mouth to the other, it was absolutely impossible to obtain a 
perfect position for the intraoral films. However, the following data are sub- 
mitted to substantiate the direct findings of the teeth still intact in the maxilla 
and mandible. 

On the lower right side of the mouth there still remained the second molar. 
This tooth showed evidence of osseous resorption but was permitted to remain 
intact as a support for retention of the lower denture. (Request of patient to 
alleviate the fear of anxiety of failure to function with a denture.) All other 
teeth of the mandible were missing, the lower anterior teeth having been ex- 
tracted. Teeth were all loose in the alveolar process and extractions were 
accomplished to “avoid swallowing the teeth and to prevent the possible lodging 
of them in the tracheal wall. 





1026 ISIDOR H. ROSENTHAL 





Fig. 4.—A, Presence of morphea—pinkish or ivory-white patches, due to excess of 
fibrous tissue, with atrophy of skin structures proper. B, Inability to flex fingers on either 
right or left hand. Stiff and rigid bound like sticks of wood. 


= 





. Fig. 5A, Lower anterior teeth extracted due to atrophy of bone structure. Presenta- 
tion of lower anterior ridge and gingival gutter. B, Replacement of lower teeth with full acrylic 
denture. With restored occlusion, patient has gained fifteen pounds in weight. 
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There was practically a full complement of teeth in the maxilla, part 
of which had been replaced by a fixed bridge. The gingival crevices were of 
normal length and depth, and fortunately the gingival attachment to the roots 
was unbroken. Motion of the jaw was limited. The periodontal membrane of 
all remaining teeth was thickened rather than thinned, and apparently caused by 
circulatory disturbance. 





Fig. 6. Fig. 7. 


Fig. 6.—Roentgenolegic findings of hands, X-rays taken with Ritter dental x-ray 
machine, “B” type. Tube set at a distance of two and one-half feet above hands. Exposure, five 
and one-half seconds. Atrophic changes of bones and joints with decalcification and cortical 
thinning of tubular bones. Flexion deformities of fingers; atrophic changes of distal phalangeal 
tufts in both hands. Soft tissue calcification close to bone of proximal phalanx of left index 
finger, with erosion of contiguous portion of adjacent bone. 

Fig. 7.—Atrophic changes of bones and joints with decalcification and cortical thinning 
of tubular bones. Flexion deformities of fingers, atrophic changes of distal phalangeal tufts 
in both hands. Soft tissue calcification close to bone of proximal phalanx of left index 
finger, with erosion of contiguous portion of adjacent bone. 


I am particularly grateful to the many physicians who interested themselves in this 
particular subject, and wish to thank them for their kind assistance in the matter of diag- 
nosis and treatment. Since the subject has been and is one of true clinical medicine, con- 


siderable research on my part was necessary, 





ISIDOR H. ROSENTHAL 
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GROWTHS OF THE GINGIVA AND PALATE. I. CHRONIC 
INFLAMMATORY LESIONS 


Sou Bernick, B.S., M.S.,* Los ANGELES, CALIF. 


Introduction 


HE term ‘‘epulis’’ has been commonly applied to growths found on the 

gingivae. In a general survey of the literature on the subject it has been 
found that there is no uniformity in the interpretation of this term. Some 
authors have restricted its use to one or two types of tumors. It is also recog- 
nized that certain inflammatory growths closely simulate tumors. The term 
‘‘epulis’’ was first coined by Virehow who applied it only in a topographical 
sense, that is, any growth found on the gingivae. 

Seudder (1912) defined epulis as a new growth apparently seated upon the 
gingivae or upper edge of the alveolar border of the jaws. It originates from 
the periosteum or connective tissue beneath the mucous membrane. It is a 
borderline tumor lying midway beneath inflammation on the one hand and a 
neoplasm on the other. 

Mead (1932) says of the epulis: ‘‘It is a rather confusing term meaning 
literally a tumor upon the gums, but such growths do not originate from this 
tissue, but rather from the periosteum of the underlying bone usually at the 
border of the dentoalveolar process.’’ 

Blum (1931) hints at the general misuse of the term and has written: 
‘‘This term which I have disregarded for a number of years because it has been 
employed to designate true tumors appearing upon the gums, is reserved in 
accordance with the opinion of noted investigators for those proliferative masses 
showing inflammatory reaction that appear in this region. Clinically there are 
three varieties; the simple fibrous epulis; the vascular type, pregnancy tumor; 
and the giant cell tumor.’’ 

Kress (1935) on the other hand believes that the term ‘‘epulis’’ should be 
used solely to designate the giant-cell tumors which arise from or at least are 
attached to the periosteum of the alveolar borders of the mandible or the maxilla. 

Bloodgood (1933) came to the conclusion that the epulis lies between in- 
flammation on one hand and a neoplasm on the other. 


Etiology 


The actual cause of a growth on the gingivae is more or less obscure, The 
response on the part of the tissue cells to various forms of chronic irritation 
has heen suggested, but there must be hundreds of similar conditions of chronic 
irritation where no such proliferations oceur. Likewise, the type of cellular 
reaction to identical forms of irritation may show a wide variation from the 

From the Department of Pathology, School of Medicine, and the Department of Ora! 
Pathology, School of Dentistry, University of Minnesota. 


*Department of Oral Histopathology, School of Dentistry, University of Southern 
California. 
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purely inflammatory growth to the highly malignant carcinoma. The forms of 
irritation may be varied. Calculus, cervical caries, traumatism from traumatic 
occlusion, and smoking are all found associated with the development of these 
growths. Recurring traumatism such as an impinging movable clasp or an 
extruded tooth may precede the development of the growth. Any injury may 
be a factor, including injury due to extraction of teeth. Infection alone acting 
without injury may produce sufficient irritation to activate the growth on the 
gingivae. 

Geschickter and Copeland (1936) believed that local disturbance associated 
with the shedding of deciduous teeth may be related to the development of the 
peripheral giant-cell tumor or epulis. They found this tumor more frequently 
in children and in areas where the deciduous teeth have been present. 

Systemie conditions may be a contributory cause, for these growths are 
known to have a tendency to occur or to grow rapidly during pregnancy. Also, 
any condition which is apparently due to metabolic, circulatory, or endocrine 
dysfunction involving the bone-forming tissue and calcium metabolism wil! 
produce lesions on the gingivae. The gingival tissue is more or less vulnerable 
in sueh conditions, and the metabolic and nutritional impairment with any 
traumatic irritation and infection seems to explain the increased tendency 
toward the development of growths during pregnancy. 


Observations 


An attempt was made to collect, study, and classify all growths found on 
the gingivae and palate that were available from the Department of Pathology, 
School of Medicine and the Department of Oral Pathology, School of Dentistry, 
University of Minnesota. Only those cases were selected in which sections were 
available for a careful histologic study. This material appeared to offer a fairly 
aecurate picture of the frequency of the growths inasmuch as the cases were 
collected throughout the state. 

In the present study 864 growths were collected and studied microscopically. 
It was found that the growths on the gingiva and palate occurred in 0.6 per 
cent of the admissions to the dental clinic. This figure was based on the number 
of patients registered at the outpatient clinie at the School of Dentistry in a 
ten-year period. There were 2,134 oral lesions treated in the Department of 
Oral Pathology in this period, and of these 457 or 21.5 per cent were located 
on the gingivae and palate. From the material in the Department of Pathology 
it was calculated 1.4 per cent of operative specimens sent to the department for 
diagnosis were growths on the gums or palate (see Table I). 

Of the 864 growth studies it was found that 43 per cent of the growths were 
of inflammatory nature. This inflammatory group (43 per cent) consisted of 
chronic inflammation (26.1 per cent), scar tissue (11.4 per cent), and pyogenic 
granuloma (5.5 per cent). Fibroma constituted 9.3 per cent of the group, and 
giant-cell tumor 8 per cent. Other connective tissue tumors consisted of osteo- 
fibroma, sarcoma, myxoma, and lipoma as indicated in Table II. Of the epi- 
thelial tumor studies, papilloma and leucoplakia, the benign growths of this 
group, constituted 12 per cent of all growths. On the other hand, squamous- 
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TaBLeE I, A TABULATION OF THE INCIDENCE OF GROWTHS OF THE GINGIVA AND PALATE 
COLLECTED AT THE DEPARTMENT OF PATHOLOGY AND DEPARTMENT OF ORAL PATHOLOGY 








Number of patients registered at dental clinic (1931-1941) 67,833 
Number of patients showing oral lesions (1931-1941) 2,134 
Number of patients showing gingival and palatal growths (1931-1941) 458 
Per cent of gum growths to other dental lesions 0.6 
Per cent of gingival growths to oral lesions 21.0 
Number of operative specimens examined at the Department of 
Pathology 1931-1941) 28,911 
Number of oral growths (1931-1941) 407 
Per cent of gum growths to other operative specimens 1.4 





TABLE II, A COMPARISON OF THE INCIDENCES OF THE VARIOUS GINGIVAL GROWTHS IN THE 
DEPARTMENT OF PATHOLOGY AND THE DEPARTMENT OF ORAL PATHOLOGY 























DEPARTMENT OF DEPARTMENT OF 
PATHOLOGY ORAL PATHOLOGY TOTAL 

TYPE OF GROWTH | NUMBER | PERCENT| NUMBER | PERCENT | NUMBER | PER CENT 
Chronic inflammation 98 23.5 138 30.1 236 26.1 
Sear tissue 25 5.9 74 16.6 99 11.4 
Pyogenie granuloma 17 4.07 31 6.7 48 5.5 
Fibroma 22 5.2 59 12.8 81 9.3 
Giant-cell tumor 34 8.1 40 8.7 74 8.4 
Angioma 6 1.4 7 1.5 13 1.5 
Osteofibroma 7 1.6 5 1.08 12 13 
Sarcoma 5 1.4 6 1.1 11 1.2 
Melanoma 1 4 0.8 5 0.5 
Myxoma 4 0.9 4 0.45 
Lipoma 1 2 0.4 3 0.3 
Mixed-cell tumor 13 3.2 8 1.6 21 2.5 
Papilloma 33 7.9 30 6.6 63 7.3 
Carcinoma 76 19.2 20 4.3 96 11.08 
Leucoplakia 35 8.5 8 1.6 43 4.9 
Fibropapilloma 4 0.9 4 0.4 
Adenoma 2 0.4 2 0.4 4 0.4 
Granulation tissue 17 4.0 8 1.6 25 2.8 
Miscellaneous 7 1.6 15 3.3 22 2.5 

Total 407 457 864 





cell carcinoma made up 11 per cent of the total group. The remainder of the 
material was made up of granulation tissue, adenoma, and fibropapilloma. 

To determine whether the incidence of the various types was different in 
the Department of Pathology than in the Department of Oral Pathology, Table 
II was prepared. As a whole, one notices that there is a similarity found be- 
tween each department. Variations occurred as might be expected. For ex- 
ample, sear tissue comprised 5.9 per cent in the Department of Pathology and 
16.6 per cent in the Department of Oral Pathology. A possible explanation for 
this difference may be the fact that the patient usually came to the dentai clinic 
for denture relief, that is, the patient’s denture became uncomfortable and 
irritable, and of late a growth had appeared which made it difficult for him to 
retain the denture in the jaws. Also, most dentists recognize this condition as 
benign, and usually refer the patient to the School of Dentistry for surgery. 
On the other hand, little of this material comes to the medical pathologist. 

The second interesting fact is the differences found in the carcinomas. In 
the material from the Department of Pathology there were 76 cases of squamous- 
cell carcinoma while in the Department of Oral. Pathology there were only 20 
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eases, A possible explanation for this difference may be based on the fact that 
the carcinomas are usually more serious in appearance, and the patient consults 
a surgeon rather than a dentist. 

The sex incidence is shown in Table III. It is noted that as a whole growths 
oceur more frequently in females than in males. There were 459 specimens or 
63 per cent found in females, while only 268 or 37 per cent occurred in males. 
All the various growths except carcinoma and sarcoma were more frequent in 
females. : 


TABLE III. Sex INCIDENCE 














TYPE OF GROWTH FEMALES MALES 
Chronic inflammation 150 64 
Sear tissue 62 24 
Pyogenic granuloma 28 10 
Fibroma 51 2% 
Giant-cell tumor 43 20 
Angioma 10 2 
Osteofibroma 7 3 
Sarcoma 2 5 
Granulation tissue 17 5 
Papilloma 31 24 
Carcinoma 13 60 
Leucoplakia 15 13 
Miscellaneous 30 15 

Total 459 268 





The growths were found to be well distributed over the decades. Table IV 
illustrates the distribution of the various types of decades. It is to be noted 
that the growths are most numerous in the fourth and fifth decades. Age and 
type of growth appear to be related. Carcinoma occurs at a later age than does 
giant-cell tumor. In the first four decades of life, the inflammatory growths, 
fibroma, and giant-cell tumor, are most numerous, while scar tissue, papilloma, 
leucoplakia, and carcinoma become more frequent in the later decades of life. 


TABLE IV. AGE DISTRIBUTION 














TYPE OF GROWTH I II III IV Vv VI VII VIII Ix x 

Chronic inflammation 1 11 8 14 15 18 6 2 
Sear tissue 11 10 7 3 1 
Pyogenic granuloma 1 1 5 6 3 2 
Fibroma 2 5 7 9 6 6 
Giant-cell tumor 4 8 4 10 8 3 2 
Angioma 1 2 4 1 
Osteofibroma 2 1 1 
Sarcoma 1 1 1 1 
Mixed-cell tumor 2 3 1 4 1 
Papilloma 1 1 2 1 10 6 2 1 
Leucoplakia 2 1 2 4 7 6 
Carcinoma 1 4 3 13 16 2 
Miscellaneous 4 1 2 4 1 

Total 9 36 34 61 63 53 36 27 2 





The maxilla was found to be involved twice as frequently as the mandible. 
Sixty-six per cent or 269 cases were found on the maxilla, 133 on the mandible. 
Of the maxillary growths, 50 per cent or 120 cases were in the anterior region, 
19 per cent or 45 cases in the molar region, 16 per cent or 40 cases on the palate, 
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and 15 per cent or 37 cases in the premolar region. Forty-nine cases or 44 per 
cent of the mandibular growths were found in the anterior region, 36 per cent 
in the molar region, and 21 per cent or 23 cases in the premolar region. 


Inflammatory Growths 


I. Chronic Inflammation.—In the material studied it was found that 26 
per cent of the so-called epulides were chronic inflammatory lesions. These 
were the most frequent growths occurring on the gingivae and palate. They 
were usually due to a loeal cause such as chronic periodontal irritation and 
infection, jagged edges of carious teeth, irritating bands about teeth, and 
broken roots that remain in the alveolar process. In certain cases a chronic 
inflammatory reaction will form beside a normal tooth which has been in 
traumatic occlusion. 

This growth is more prevalent in females than in males, 70 per cent or 
150 cases being found in females, The youngest patient was a girl 7 years old, 
and the oldest, a male, aged 75 years. Between the fourth and sixth decades 
inflammatory lesions were the most frequent growths occurring on the gingivae. 
During the sixth decade they comprised 33 per cent of the growths. The major- 
ity of these hypertrophies occur on the maxilla rather than the mandible. Sixty- 
nine patients or 70 per cent had maxillary gingival involvement whereas only 
30 had growths situated on the mandible. In the upper and lower jaws over 
50 per cent of the hypertrophies were situated in the anterior region between 
the cuspid of one side and the cuspid of the other side. However, growths were 
found throughout the arch. There were 15 patients in whom the lesions were 
found on the palate. (Fig. 1 and Table V.) 

These inflammatory growths were usually situated about or between the 
teeth. They may be small, but in some cases were large enough to cover two 
or three teeth. (Fig. 4.) On microseopie section there is an increase in all the 
elements comprising the gingival tissue. The epithelial papillae are elongated, 
and there is an inerease in the fibroblasts and collagenous fibers found in the 
submucosa. However, the predominating feature is the infiltration of the tissues 
by small lymphoeytes and plasma eells. (Figs. 7 and 8.) 

The following ease is illustrative. 


Case 1.—A 45-year-old man had noticed a growth adjacent to the left lower 
second molar involving the gum on the lingual side for about six months. Ex- 
amination showed a growth located on the lingual surface of the gingiva arising 
from a base 7 to 8 mm. long and 4 mm. in width. It was elevated about 4 mm. 
from the surface. Under Novovaine the growth was excised. The growth was 
situated in a pocket of the alveolar process. This area was curetted and cauter- 
ized. The microscopic section showed .a typical chronic inflammatory lesion 
characterized by having a slight hypertrophied epithelium, the collagenous 
fibers and fibroblasts were increased, and there was an extensive infiltration 
with lymphocytes and plasma cells. 


II. Scar Tissue (Denture Injury Tumor).—The most prominent growth 
associated with denture injury was scar tissue, though there were few cases of 
sear tissue whose etiological factor was not associated with artificial dentures. 
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TABLE V. LOocATIONS OF GROWTHS 








ANTERIOR | PREMOLAR | 





MOLAR 

1-2-3 4-5 6-7-8 
Maxilla (69) 17 10 8 
Left (18) 10 4 4 
Right (18) 8 6 4 

Palate (15) 

Mandible (30) 17 2 6 
Left ( 9) 2 2 5 
Right ( 4) 3 1 





NO. OF CASES 
22 










AGE DISTRIBUTION 


20 CHRONIC INFLAMMATION 


18 





I II TIC Iv vo vi tviritvir3 1x x DECADES 


Fig. 1.—The graph illustrates the age distribution in decades for chronic inflammation. Table V 
shows the location of these lesions on the jaws. 


Being associated with dentures, this growth has now received the name ‘‘ denture 
injury tumor.’’ This lesion made up numerically the second largest group 
found on the gingivae and palate. In the material studied there were 99 cases 
of such lesions or 11 per cent of the total growths. Scar tissue growths were 
found to be two and one-half times as prevalent in females as in males. The 
growth did not appear until the fourth decade. (Fig. 2 and Table VI.) In 
the fourth and fifth decades over 60 per cent of the cases of scar tissue were 
found. The continuous irritation of ill-fitting dentures first produced a chronic 
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TABLE VI. Locations orf GROWTHS 











ANTERIOR PREMOLAR MOLAR 
a __1-2-3 4-5 6-7-8 
Maxilla (49) 22 4 6 
Left (16) 6 3 3 
Right (11) 8 1 1 
Palate ( 5) 
Mandible (14) 3 2 1 
Left ( 3) 1 1 1 
Right c dy 1 








HO. OF CASES + AGE DISTRIBUTI 
12 
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10 
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Fig. 2.—The graph illustrates the age distribution in decades for scar tissue. Table VI shows 
the location of this growth on the jaws. 


inflammatory reaction which did not at first interfere with the wearing of the 
denture, but as the process continued, sear tissue was formed to such an extent 
that it did interfere. 

There were 49 growths situated on the maxilla and 14-on the mandible. 
On the maxilla about two-thirds of the growths were in the anterior region. 
(Fig. 2 and Table VI.) The remaining lesions were located equally thronghout 
the jaw and palate. 
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TaBLE VII. Locavrions or GROWTHS 














| ANTERIOR PREMOLAR MOLAR 
| 1-2-3 4-5 | 6-7-8 
Maxilla (18) 3 3 7 
Left (9) 3 2 4 
Right ( 4) 1 3 
Palate ( 2) 
Mandible (10) 5 5 
Left ( 6) 2 4 
Right ( 4) 3 1 
NO. .OF CASES 
33 AGE DISTRIBUTION 


-PYOGENIC GRANULOMA 


10 
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Fig. 3.—The graph illustrates the age distribution in decades for pyogenic granuloma. Table VII 
shows the location of this growth on the jaws. 

This type of growth is firm in consistency like a hard fibroma. The surface 
is not usually congested, and the mucous membrane covering was fairly normal. 
The attachment is more often wide and even spread over an area of three or 
four teeth. (Fig. 5, A and B.) 

Microscopically there are various degrees of chronic inflammation as shown 
by cellular infiltration and the formation of bundles of dense collagenous fibers 
(Figs. 9 and 10). 
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Case 2.—The patient, a 55-year-old man, had a lower right molar area that 
was badly broken down on the buceal surface. There was irritation of the 
gingival margin. The lower first molar was extracted about two years previ- 
ously. The patient wore his denture about sixteen months. There remains an 
area of irritation and a fibroma-like mass on the outer surface of the posterior 
end of the ridge of the mandible. 
The tumor was excised, the underlying bone curetted and cauterized. The 
microscopic section revealed dense scar tissue. 


Fig. 4. Fig. 5, A. 





Fig. 6. Fig. 5, B. 

Fig. 4.—Chronic inflammation. The hypertrophy is found covering the gingiva of two 
teeth. 

Fig. 5.—A, Sear tissue (denture injury tumor). Overgrowth of scar tissue. This is a 
response to ill-fitting dentures. B, Scar tissue. Overgrowth of scar tissue due to ill-fitting 
dentures. 

Fig. 6.—Pyogenic granuloma. A _ so-called epulis located on the gingiva of the upper 
anterior region. Microscopic examination revealed a typical pyogenic granuloma. 
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Fig. 7.—Chronic inflammation. Microscopic sections show an increase in all elements 
comprising the gingival tissues. The epithelial papillae are elongated and there is an increase 
in the number of fibroblasts and collagen fibers found in the submucosa. However, the pre- 
dominating feature is the infiltration of the tissue by plasma cells and small lymphocytes. 
(Low mag. X135.) 

Fig. 8.—Chronic inflammation. Typical area of the growth showing the infiltration of 
small lymphocytes and plasma cells. (High mag. 650.) 

Fig. 9.—Pyogenic granuloma. Microscopic section shows a marked inflammatory exudate, 


proliferation of capillaries, and formation of granulation tissue. (Low mag. X135.) 

Fig. 10.—Pyogenic granuloma. Note the chronic inflammatory exudate, formation of 
capillaries and large blood spaces, and fibroblastic activity. (High mag. 650.) 

Fig. 11.—Scar tissue (denture injury tumor). Microscopic section shows bundles of 
collagenous fibers and a chronic inflammatory infiltration. (Low mag. X135.) 

Fig. 12.—Scar tissue. High magnification showing collagenous fibers, fibroblasts, and 
lymphocytes. (High mag. X650.) 
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Ill. Pyogenic Granuloma.—tInflammatory growths of the pyogenic gran- 
uloma type oceur frequently on the gingivae. In the present study they com- 
prised 5.5 per cent of the so-called epulides. The causative factors incident to 
their development were in most cases local traumatism injury, and infection. 
In addition to the local factors, many of these patients seem to have a constitu- 
tional or systemic condition tending toward the proliferation of the gingival 
tissue. 

Pyogenie granuloma affects females more frequently than males, 73 per 
cent of the eases being found in females. They occur between the first and 
eighth decades of life, being most frequent during the fourth decade in which 
33 per cent of the growths were found (Fig. 3). Like other inflammatory 
lesions, this growth was found more frequently on the maxilla than on the man- 
dible. Eighteen cases were situated on the maxilla and ten on the mandible. 
Pyogenic granulomas were situated throughout the areh with equal frequency. 
(Fig. 3 and Table VII.) 

Grossly they varied in size from a small enlargement of the interdental 
papillae to a very extensive growth involving a large segment of the jaw. The 
granulomas are usually soft in consistency and present a surface that is irreg- 
ular in contour and outline. They are vascular and bleed easily from trauma. 
They are usually attached by a fairly wide base, but in some cases are somewhat 
pedunculated. (Fig. 6.) The underlying bone is frequently more or less ex- 
tensively decalcified by the inflammatory process, and x-ray examination shows 
evidence of diffuse decalcification simulating the appearance of malignancy. 

Histologically the growth consists of granulation tissue with infiltration of 
small lymphoeytes, plasma cells, and polymorphonuclear leucocytes denoting a 
subacute or chronic inflammation. There are many small blood vessels present. 
(Figs. 11 and 12.) 

Case 3.—The patient noticed some swelling on the gingivae adjacent to the 
cheek for six months or more. Examination showed a growth of the gingiva 
of the so-called epulis type arising on the buccal and mesial aspect of the upper 
right first molar. This tumor was excised under Novocaine, and the area was 
curetted and cauterized. 

Microseopie examination showed typical granulation tissue. Throughout 
the growth there was an infiltration of plasma cells and small lymphocytes. 


Discussion and Conclusion 


A review of the literature shows that there is no uniformity in the inter- 
pretation of the term ‘‘epulis.’’ Some authors have restricted its use to one 
or two types of tumors while others have applied it for any growth found on 
the gingivae. 

An attempt was made to study and classify all growths found on the 
gingiva and palate that were available in the Department of Pathology and the 
Department of Oral Pathology, School of Medicine and Dentistry, University 
of Minnesota. (Gingival growths were the most frequent pathologic lesion found 
in the oral cavity. They constituted over 21.5 per cent of all the oral lesions 
treated in the Department of Oral Pathology in a ten-year period. A sexual 
preference can be assumed on the basis of 864 cases collected, 63 per cent of 
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which occurred in females. However, in the case of carcinomas and sarcomas, 
males were affected more frequently than females. These lesions are most com- 
mon during the fourth and fifth decades ; however, age affects the type of growth. 
Carcinomas appear later in life than do pyogenic granulomas; scar tissue later 
than giant-cell tumors. All types of lesions except carcinomas were found to 
involve the maxilla more frequently than the mandible, 66 per cent of the 864 
cases having been found on the maxilla. 
Analysis of the 864 cases has led to adoption of the following classification 
which is based on the histologic appearance of the growths: 
I. Inflammatory growths 
A. Loealized chronic inflammatory hypertrophy 
B. Sear tissue (denture injury tumor) 
C. Pyogenic granuloma 
II. Connective tissue tumors 
A. Benign growths 
1. Fibromas 
. Giant-cell tumors 
Rarer forms of benign connective tissue tumors such as 
angiomas, lipomas, and myxomas 
B. Malignant connective tissue tumors 
1. Sarcoma 
2. Melanoma 
III. Epithelial tumors of the gingivae 
A. Benign growths 
1. Papillomas 
2. Adenoma 
3. Leucoplakia 
B. Malignant growths (carcinomas) 
1. Infiltrating type 
2. Papillary types 
C. Adamantinoma 
IV. Mixed tumors 


wo bo 


The usual growths found on the gingivae are chronic inflammatory hyper- 
trophy, scar tissue, carcinomas, fibromas, and giant-cell tumor. The inflamma- 
tory growths (chronic inflammation, scar tissue, and pyogenic granuloma) 
occurred in 43 per cent of the cases. They showed a sex predilection, 71 per 
cent of the patients being females. The maxilla is the more common situation 
for the inflammatory group; 64 per cent of the 210 were found on the maxilla. 
Chronie inflammatory lesions and pyogenic granulomas are found to be more 
prevalent during the fourth, fifth, and sixth decades, whereas scar tissue occurs 
later due to the fact that it is associated with denture injury. 

Etiological considerations are at best only on theoretical grounds. The 
response on the part of the tissue cells to various forms of chronic irritation 
has been suggested, but there must be hundreds of similar conditions of chronic 
irritation where no such proliferation oeceurs. Caleulus, cervical caries, trau- 
matie occlusion, traumatism from gingival margins of poor fillings, and smoking 
are all found associated with the development of these growths, 
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Summary 


1. An attempt was made to study and classify all gingival growths col- 
lected in the Department of Pathology and Department of Oral Pathology in 
a ten-year period. Gingival growths make up 21.5 per cent of all oral lesions 
and 1.4 per cent of operative specimens sent to the Department of Pathology 
for diagnosis. 

2. There is a sex predilection, 63 per cent of the growths being in females. 
The lesions oceur more frequently on the maxilla than on the mandible. These 
lesions are most common during the fourth and fifth decades; however, age 
affects the type of the growth. 

3. The chronic inflammatory hypertrophy is the most prevalent growth 
found on the gingivae ; 26 per cent of all cases studied were inflammatory hyper- 
trophies. It occurred more frequently in females, and was situated more com- 


monly on the maxilla. 

4. Sear tissue (denture injury tumor) and pyogenic granuloma were the 
other two inflammatory lesions found on the gingiva. The sex incidence of 
both was similar to that of chronic inflammation. However, sear tissue oe- 
curred later in life than pyogenie granuloma and chronic inflammation. 


The author is sincerely grateful to Dr. E. T. Bell, Dr. B. J. Clawson, and Dr. C. W. 
Waldron for their valuable advice and assistance. 
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THE EFFECT OF MASSAGE WITH THE TOOTHBRUSH ON 
KERATINIZATION OF THE GINGIVAE* 


Hamitton B. G. Rosinson, D.D.S., M.S., anp Paut C. Kircuin, D.DS., 
M.S., CoLumsus, On10 


HE toothbrush is used to massage the gingivae, as well as to aid in 

cleansing the accessible surface of the teeth. It has been generally con- 
ceded that massage of the gingivae stimulates the circulation of the blood 
in the fibrous, subepithelial layer and thus aids in maintaining gingival 
health. It has been shown that massage, applied over a period of time, will 
eause the surface layer of epithelium to become keratinized in man’ and 
in dogs.?, However, well-controlled studies in man, with biopsies before and 
after experimental massage, appear to be lacking in the literature on this 
subject. 

To study the results of experimental massage and to compare the effect 
of round-end and cut-end bristles on the gingivae, a study was undertaken 
on a group of young men. 


Experimental Procedure 


Forty dental students were selected as test subjects. They ranged in 
age from 21 to 37 years, With 82 per cent between 21 and 25 years of age. 
The gingiva of the six upper anterior teeth of each student was carefully 
examined at X7 magnification with the aid of a wide-field binocular micro- 
scope mounted in a special stand with a chin and forehead rest. Notes were 
made on the color, texture, visibility of capillaries, and the presence of any 
areas of abrasion in each subject. Preliminary biopsies of the upper anterior 
gingival tissues of ten subjects were taken 30 days before the subjects began 
the experimental brushing. 

The forty students were divided into two groups of twenty each with 
five of the biopsy subjects in each group. Group A started with round-end 
bristle brushes (Fig. 1) and Group B with cut-end bristle brushes (Fig. 2). 
Each individual was given written instructions as follows: 

Brush your teeth as usual. Follow this up with 14f strokes as follows: 
Place the brush with bristles up into the vestibule in the upper anterior area. 
from cuspid to cuspid, and sweep downward bringing the bristles over the 
gingivae with your ordinary brushing pressure. Use only the brush and 
dentifrice supplied. If at any time you miss one of your brushings, please 
record this and report it at the end of the period. 

The brushes were of ‘‘ professional’’ type with two rows of six tufts each. 
The bristles were synthetic, 12/1000 inch diameter and 5/16 to 7/16 inch long. 
The individuals each followed instructions for thirty days, and at the end 
of this period, binocular examinations were made of each subject by each 
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{This number was chosen because the average number of up and down strokes used by 
405 individuals was 28 (Robinson, H. B. G.: J. Am. Dent. A. 33; 1112-1117, 1946). 
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nvestigator (HBGR and PCK), Kodachromes were made of the gingivae 
over the upper first incisors, and in the ten individuals from whom biopsies 
were taken previously, second biopsies were taken. 

After a four-week interval, the subjects were given new brushes, Group 
\ now using ecut-end bristles and Group B using round-end bristles. The 
individuals were not informed of the type of bristles supplied. The forty 
experimental cooperators then brushed their gingivae in accordance with 
the instructions for a second period of thirty days. At the end of this period, 
re-examinations and Kodachromes were made, and, in the biopsy group, 
biopsies were taken as before. 


Fig. 1. 





Fig. 2. 

_ Fig. 1.—Photograph of the end of round-end bristles in toothbrushes used in this ex- 
mn 2.—Photograph of the end of cut-end bristles in toothbrushes used in this ex- 
periment, 

Complete records were kept on each individual including the method 
of brushing used, number of teeth present, and the appearance of the gingivae 
at each examination, 

Results 

Seven of the forty cooperators developed areas of abrasion or of gross 
hyperemia. Of these, three followed the use of cut-end bristles only, one 
followed the use of round-end bristles only, and in three instances, the 
lesions occurred with both types of bristles. 

3iopsy specimens showed increased keratinization whether round-end or 
eut-end bristles had been used. The surface epithelium of each of the thirty 
biopsy specimens was classified as nonkeratinized, parakeratinized, or keratin- 
ized. These terms are defined as follows: 








Fig. 3. 


Fig. 
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Fig. 3.—Photomicrograph of gingival biopsy before brushing Period: I. There is no 
evidence of keratinization or of parakeratinization. This is typical of a nonkeratinized epi- 
thelial surface. (Cooperator No. 20.) 

Fig. 4.—Photomicrograph of gingival biopsy at end of Period I. The surface epithelium 
is keratinized. Note absence of nuclei in surface layer and presence of granules in stratum 
granulosum. A, Keratinized surface layer; B, stratum granulosum. (Cooperator No. 20.) 

Fig. 5.—Photomicrograph of biopsy at end of Period II. Surface layer is keratinized 
and cells beneath are granular. (Cooperator No. 20.) 

Fig. 6.—Photomicrograph of biopsy taken before brushing Period I. The epithelium 
shows parakeratinization. Note that the nuclei in the outer surface are greatly flattened. 
The surface layer is acidophilic. A, Parakeratinized layer. (Cooperator No. 37.) 

Fig. 7.—Photomicrograph of biopsy taken at end of Period I. The surface layer is now 
keratinized as evidenced by absence of nuclei, and there is a stratum granulosum. A, Kera- 
tinized layer; B, granular layer. (Cooperator No, 37.} 

Fig. 8.—Photomicrograph of final biopsy showing keratinization. A, Keratinized outer 
surface layer without nuclei; B, granular cells. (Cooperator No. 37.) 
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Nonkeratinized (Fig. 3).—The surface epithelium is not hornified. The 
cells along the outer surface are basophilic, they are not markedly flattened, 
and their nuclei are of normal appearance. There is no stratum granulosum 
granular layer just beneath the outer surface). 





Fig. 9. Fig. 10. 
Fig. 9.—Photomicrograph of biopsy taken before brushing Period I. A, Keratinized layer 
devoid of nuclei; B, stratum granulosum. (Cooperator No. 42.) 


Fiz. 10.—Photomicrograph of biopsy taken at end of Period I. The outer surface layer 
is keratinized (A) and the cells beneath are granular (B). (Cooperator No. 42.) 





Fig. 11.—Photomicrograph of biopsy taken at end of brushing Period If. The section shows a 
keratinized surface devoid of nuclei (A) and the granular layer (B). (Cooperator No. 42.) 


Parakeratinized (Fig. 6)—The surface cells are flattened, somewhat 
acidophilic, and the surface layer is well defined. Nuclei in the superficial 
cells are pyknotie and markedly flattened. 

Keratinized (Figs. 4, 5, 7, 8, 9, 10, and 11).—The surface cells are flat- 
tened, acidophilic, and devoid of nuclei. There is usually a_ well-defined 
stratum granulosum. This latter is a layer of cells with distinct granules in 
the cell material. 

Examination was made of the connective tissue and epithelium of each 
specimen for evidences of inflammatory reaction, i.e., increased vascularity, 
cellular infiltration, or edema, but none was observed. 

The findings in the thirty biopsies are summarized in Table I. 
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TABLE I 
COOPERATOR WAS THERE PREVIOUS INITIAL BIOPSY AT END OF AT END OF 
NUMBER BRUSHING OF GINGIVAE (CONTROL ) PERIOD I PERIOD II 
3 Some None PKr PKe 
11 Yes K &G K &Gr K & Ge 
17 No PK PEr* K & Ge 
18 No PK PKe PKr 
20 No None (Fig. 3) K &Ge (Fig. 4) K&Gr (Fig. 5) 
27 Yes K &G K & Gr K & Ge 
37 Yes PK (Fig. 6) K&Gr (Fig. 7) K&Ge (Fig. 8) 
38 Yes PK K & Ge K & Gr 
40 Yes K Ke Kr 
42 Yes K & G (Fig. 9) K & Ge (Fig.10) K &Gr (Fig. 11) 








PK= Parakeratinized. K = Keratinized. K&G=Keratinized with stratum granulosum. 
None=Neither parakeratinized nor keratinized. ‘=—Cut-end bristles. "—Round-end bristles. 
area” cooperator failed to brush 18 per cent of his usual number of brushings during this 

The method of brushing and the number of brushings per day vary 
among the test subjects. There was no attempt to standardize these. Nine- 
teen individuals normally used a downstroke only, fifteen up and down 
strokes, three a combination of horizontal and up and down, one a rotary 
motion, one a horizontal stroke, and one a combination of a horizontal and 
a downstroke. Thirty-one brushed their teeth twice a day, six once a day, two 
three times a day, and one three or four times a day. 


Discussion 


There did not appear to be any advantage of round-end bristles over 
cut-end bristles in the diameter, length, and arrangement used. None of the 
abrasions noted appeared to be attributable to the type of bristle end used. 

From the biopsy material it is evident that those who had brushed their 
gingivae before the study (6) was begun, tended to have keratinization (4) 
or parakeratinization (2), while those (4) who did not brush their gingivae 
consciously had no keratinization (2) or parakeratinization (2). At the end 
of thirty days of consciously planned brushing seven individuals had keratin- 
ization and three had parakeratinization. One of the three with parakeratin- 
ization originally had shown no keratinization. At the end of the second 
thirty days, all but two individuals had keratinization and one of those two 
originally had shown no keratinization. In all but one individual, keratiniza- 
tion was accompanied by development of a well-defined stratum granulosum. 
The association of a stratum granulosum with kertinization is usually con- 
sidered to be characteristic. 

Conclusions 

1. Brushing the gingivae increases keratinization of the surface epithe- 
lium. 

2. Under conditions of this study, there do not appear to be any advan- 
tages in the use of round-end bristles over cut-end bristles. 
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A NEW CONCEPT OF POCKET FORMATION 


M.S. AtsenserG, D.D.S., anp A. D. AlsenperG, D.D.S., BaALTIMore, Mb. 


HERE have been presented in the literature three concepts of pocket for- 

mation, those of Weski,! Becks,? and Gottlieb. The first two authors recog- 
nize oral and enamel epithelium as separate entities, and their explanations are 
concerned with differences in the behavior of those structures. The third author 
recognizes an epithelial attachment whose apical shift is explained by the con- 
cept of cementopathia. Gottlieb maintains that the periodontal fibers become 
detached from the tooth because new formation of cementoid is suppressed by 
various factors, and that the epithelial attachment can migrate apically only 
after the fiber bundles have become detached. In a recent paper, Orban and 
Weinmann‘ support this concept: ‘‘As long as the fibers are attached to the 
surface of the tooth by continuously forming cementum, no epithelium can 
migrate along the root.’’ 

A fourth concept is now offered which will demonstrate that epithelial pegs 
migrate apically and extend between the fiber bundles of the periodontal mem- 
brane before the fibers have become detached from the cementum. 

These epithelial pegs extend between and around fiber bundles a slight 
distance away from the cementum in strands of varying thicknesses. When 
these strands are viewed in single specimens, many cross sections are seen in 
varving depths in the periodontal membrane. These have been interpreted 
hefore, by others, as proliferating epithelial rests. Orban and Weinmann‘ (their 
‘igs. 7 and 8) observed: ‘‘It is not impossible that this epithelial island has a 
connection with the marginal epithelial attachment which could not be detected 
in the available sections. ’’ 

However, when serial sections are studied, these individual epithelia] islands 
can be observed to appear at different depths of the periodontal membrane, and 
when reconstructed they are found to be cross sections of a tortuous epithelial 
strand which by-passes or encircles the attached fiber bundles. 

In some of the specimens, these epithelial strands appear free in the spaces 
hetween fiber bundles, then become attached to the cementum, and again become 
free. 

Selected photographs of the serial sections from nine teeth are presented 
to illustrate this concept. (Figs. 1-11.) 

Fig. 1 shows three serial sections of a lower premolar. In A there is a 
single epithelial attachment; in B a strand (S) is encircling a fiber bundle; in 
( there are two attachments of epithelium to cementum, completely encircling 


a fiber bundle. 

From the Department of Oral Pathology, Baltimore College of Dental Surgery, Dental 
School, University of Maryland. 

Read at the Second Annuai Meeting of the American Academy of Oral Pathology, Chicago, 
Ill., Feb. 8, 1948. 


1047 














AISENBERG 


AND A. D. 


BERG 


AISE 


Ss. 


M. 








Fig. 











NEW CONCEPT OF POCKET FORMATION 1049 


Fig. 4. 
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Fig. 2 shows three serial sections of a lower central incisor. In A there is 
a single epithelial attachment in part of which there appear remnants of a fiber 
bundle. In B an epithelial strand (S) is observed migrating apically ; it becomes 
attached to cementum at C, then becomes free while attempting to encircle an- 
other fiber bundle. Three fiber bundles are already encircled. In C the epi- 
thelial strand (S) shows more complete continuity than that of B. 





Fig. 3 is a section of an upper lateral incisor. Two epithelia] attachments 
ean be seen, between which there is a disintegrating fiber bundle. 

Fig. 4 illustrates five serial sections of an upper central incisor. In A an 
epithelial strand (S) is growing around a fiber bundle; in B, C, and D, the 
strand is by-passing attached fibers, and in E some attached fibers which are 
becoming encireled by epithelium may be observed at C. 

Fig. 5 shows two serial sections of an upper premolar. In A a thin strand 
(S) is seen migrating apically. In B, a deeper serial section, the epithelial 
strand appears separated by a firmly attached group of fibers (C), Other sec- 
tions show the epithelium to be united. 
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Fig. 6. 














Fig. 8. 
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Fig. 9. 





Fig. 10. 
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In Fig. 6 are seen seven serial sections of an upper premolar. In A there 
is a single epithelial attachment, in part of which there is an encircled fiber 
bundle. In B there are two epithelial attachments between which there is a 
fiber bundle. In C continuity of both epithelial attachments shown in B can be 
observed. In D two epithelial attachments are seen separated by several fiber 
bundles. In £ the lower epithelial attachment is now an island free from the 
cementum (. Such islands have been previously described by others as pro- 
liferating epithelial rests, but in F there are two epithelial attachments separated 
by a dense fiber bundle (B), and in @ there is again continuity of the two epi- 
thelial attachments. 
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ATTACHED 
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Fig. 7 shows four serial sections of a lower premolar. In A the epithelial 
attachment is about to encircle a fiber bundle (B). In B there are two epithelial 
attachments connected by a thin strand (S); in C and D the fiber bundle (B) 
again separates the epithelium. 

Fig. 8 shows two serial sections in the bifureation of a lower first molar. 
In A complete separation of the epithelium is effected by the fiber bundle (B). 
In B the epithelium is observed to have continuity. Since this specimen occurs 
in a bifureation, it is in effect a cross-section view to be contrasted with the 
vertical sections of other specimens. 

Fig. 9 illustrates five seria] sections of a lower second molar.. The arrows 
labeled A show epithelial islands in varying depths of the periodontal membrane. 
The arrows labeled C show the epithelium attached to cementum. 

Fig. 10 shows four serial sections of the tooth shown in Fig. 9. In A, five 
segments of the epithelial attachment are shown. The oral portion is observed 
at O, and a thin epithelial strand connects the second portion (£) with the first. 
A third portion is a small island attached to cementum (C); the fourth is a free 
island (J); the fifth is attached to cementum at XY. Sections B, C, and D are 
higher magnifications of the oral (first) and second portions of the epithelial 
attachments shown in A, Continuity of the two attachments is seen in B. 
Separation of the epithelium by a dense fiber bundle (B) is shown in C and D. 
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Fig. 11 is a diagrammatic reconstruction of the concept. In A, a frontal 
view, the circles represent fiber bundles. The epithelial strands are depicted in 
black. In B, a side view, the epithelial attachment is black; the dotted areas 
represent periodontal fiber bundles. 

Proliferating epithelial pegs are always observed where epithelium-lined 
tissues are irritated and inflamed, as in ulcers, infected surface wounds, and 
infected cysts. Since inflammation is also present in the specimens shown, it is 
reasonable to assume that the epithelial attachment responds in a similar fashion. 

It is possible that a lysing effect upon the fibers by epithelium, as suggested 
by Wasserman,’ is a factor responsible for the apical migration of the epithelium 
as opposed to Gottlieb’s cementopathia theory. It might also be possible that 
there is no one cause and kind of apical migration, but that the several kinds 
follow different type stimuli. 
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CLEFT PALATE PROSTHESIS 
Tom M. Limout, D.D.S.,* PHmapELPHiA, Pa. 


Introduction 
HIS article is written to show what the dentist can contribute to the corree- 
tion by prosthesis of defects of the face and oral cavity caused by congenital 
cleft palate. 
A cleft palate prosthesis organizes the intelligent application of basic pros- 
thetic principles allied with the knowledge of related surgical anatomy and the 
physiology of speech. F 


Three case histories of patients with cleft palate will be presented. 


Embryologic Considerations in the Production of Cleft Palate 

There are two important stages in the early development of the palate. 

Fig. 1 shows the ‘‘open palate stage’’ of development, a stage in which 
there is free (combined) communication between the nasal and oral cavities. 
This cavity is roughly H-shaped, the upper half representing the future nasal 
cavity and the lower half the future oral cavity (Fig. 1). Before the develop- 
ment of the palatal ridges (open palate stage), the tongue almost completely 
fills the oral and nasal cavities. 

Horizontal development and union of the palatine processes can oceur only 
after the tongue has moved downward and enlarged the cavity. According to 
Tandler and Dursy,? failure of the tongue to recede from the nasal cavity before 
the ‘‘closed palate stage’? may be included as a mechanical influence in the 
development of cleft palate. 

Cryer advances the following explanation for the development of cleft 
palate: ‘‘As the lower jaw is formed in advance of the upper one, when undue 
pressure by flexion of the chin on the sternum is exerted upon it, it is foreed 
in between the four processes forming the upper jaw, thus mechanically prevent- 
ing them from uniting.’” 

The secondary palate is formed by a fusion of the palatine processes and 
separates the nasal from the oral cavity. There is a change in direction of 
growth since in the ‘‘open palate stage’’ the palatal flaps grow in a vertical 
direction, and in the ‘‘closed palate stage’’ the two palatine processes grow in 
a horizontal direction to join the opposite member. 

In the anterior region where the future hard palate is to develop, the 
palatine processes fuse, not only with the opposite member but also with the 
inferior border of the nasal septum. In the posterior region where the future 

Received for publication, July 22, 1948. 
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i.—Open palate stage. Frontal section through embryonic head, tenth week of fetal 


2.—Closed palate stage. About one week after Fig. 1.‘ 
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soft palate is to develop, the nasal septum does not fuse with the palatine proe- 
esses. This allows free movement of the soft palate during speech 2nd de- 
glutition (swallowing). 

Several causes of cleft palate have already been mentioned; others include: 


1. ‘‘Marking’’ 

The influence on the fetus of maternal impressions such as shock or 
fright. This is a common explanation among the laity, but scientifically it 
must be kept in mind that embryologists agree that union of the palatine 
processes is complete by the third month (tenth week) of fetal life.* 

2. Improper nourishment. 

3. Mechanical influence—the theories as advanced by Cryer, Tandler, and 
Dursy. 

4. Supernumerary dental rudiments—Warnekro’s theory as supported by 
3rown. 

The theory states that the exciting cause of cleft palate is the invariable 
presence of one or more supernumerary teeth, which are always found in 
the lines of the fissure. Brown advances the theory of ‘‘unequal cel] dis- 
tribution and arrested cell development.’’ Brown also points out that in 
said individuals other asymmetrical developments accompany palatal de- 
fects, such as supernumerary fingers, webbed toes, total congenital deaf- 
ness, and strong neurotic tendencies. 

5. Heredity : 

This factor has long been recognized, but important phases may often 
be overlooked. Parents may have normal palates, but a grandparent er 
even a great-grandparent or other progenitor further removed, whose 
physical condition the parents know nothing of, may have had the defect 
to transmit to grandchildren or to generations more distant. 

Infant deaths among relatives must be investigated. 


Anatomic Considerations 


For the convenience of anatomical description, the roof of the mouth may 
be divided into an anterior hard palate and a posterior soft palate, which 
separate the oral and nasal cavities. The bones forming the hard palate and 
those relative to the field of operation would include the maxilla, palatine, 
inferior turbinate, vomer, and sphenoid. 

From a physiologic and prosthetic standpoint, the structures that form the 
hard palate are static in function, while those structures forming the soft palate 
are mobile. It is absolutely essential that a thorough knowledge of the muscular 
relationships of the soft palate to the cleft be fully understood. 

The soft palate consists of an aponeurosis attached to the posterior part of 
the hard palate, and five pairs of muscles, vessels, nerves, and glands. Laterally, 
the sides of the soft palate join the oropharyngeal aponeurosis. The mobility of 
the soft palate in function depends upon these associated muscular structures. 
The five pairs of muscles of the soft palate include the (1) tensor palati, (2) 
levator palati, (3) palatoglossus, (4) palatopharyngeus, and (5) azygos uvula.’ 
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(1) The tensor palati muscle is a broad, thin, ribbonlike muscle arising 
from the seaphoid fossa at the base of the medial pterygoid plate of the sphenoid 
bone and laterally from the cartilaginous wall of the internal auditory meatus. 
It descends vertically between the internal pterygoid muscle and the medial 
pterygoid plate, winds around the pterygoid hamulus, then passes medialward 
to insert into the palatine aponeurosis. 

Its action is evident: It expands the soft palate laterally, drawing it tense. 
(According to Brophy,’ it dilates the pharyngeal orifice of the Eustachian tube.) 

(2) The levator palati muscle arises from the undersurface of the apex of 
the petrous portion of the temporal bone and from the medial lamina of the 
cartilage of the auditory tube. It descends obliquely downward and inward, the 
fibers spreading out over the posterior surface of the soft palate, and in the mid- 
line, the terminal fibers meet in front of the uvula. 

(3) The palatoglossus muscle arises from the soft palate on either side of 
the uvula, passing outward to become inserted into the styloglossus muscle. The 
muscle fibers pass downward beneath the mucous membrane of the pharynx and 
in front of the palatine tonsil form the glossopalatine arch of the anterior fauces. 

(4) The palatopharyngeus muscle arises from the soft palate where it is 
divided into two bundles of muscle fibers by the levator palati muscle and the 
uvula. Its mucous membrane covering forms the pharyngopalatine arch and is 
separated from the glossopalatine muscle by the palatine tonsil. 

The anterior bundle of muscle fibers is thicker and lies in the soft palate 
between the levator palati and tensor palati muscles, and joins the opposite mem- 
ber in the midline. Passing lateralward and downward behind the palatine 
tonsil, the pharyngopalatinus joins the stvlopharyngeus and is inserted with that 
muscle into the superior posterior border of the thyroid cartilage. 

(5) The azygos uvula muscle arises from the posterior nasal spine of the 
palatine bones and from the palatine aponeurosis ; it descends to be inserted into 
the uvula. 

Physiologic Considerations 


The palate is essential in the enunciation of nearly all the elements of speech, 
as well as being an important factor in the production of voice.’ The palate is 
especially essential in the articulation of the consonant sounds, and although the 
vowel sounds may be articulated when the palate is defective, their resonance 
is so impaired as to render them almost unrecognizable. 

The consonant sounds are made by stopping the moving column of breath 
at certain points above the larynx. These points at which the impediment takes 
place have been called the stop positions and have been divided into an anterior, 
middle, and posterior stop position. The anterior stop position is formed by the 
lips (in the articulation of the so-called labial sounds p, b, m, wh, and w); by the 
lower lip and the teeth (in the articulation of the labiodentals f and v) ; and by 
the tip of the tongue and the teeth (in the articulation of the linguodental th). 
The middle stop position is formed by the tongue and the hard palate (in the 
articulation of the anterior linguopalatals s, z, sh, zh, t, d,n, 1, and r). The pos- 
terior stop position is formed by the dorsum of the tongue and the soft palate 
(in the articulation of the posterior linguopalatals k, g, ng, h, and y). 
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Tongue and palate in contact in formation of consonant sounds of g, ng, k. 
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The Palatopharyngeal Sphincter 
Air passing from the lungs through the larynx to the oropharynx has two 
means of exit. During quiet breathing with the mouth closed, the muscles of 
the soft palate and the pharynx are relaxed, and air passes into the nasopharynx 
and escapes by way of the nose (Fig. 3). While speaking, singing, blowing, or 
mouth breathing, the air which is expelled is directed, after reaching the oro- 
pharynx, through the mouth to the various stop positions and/or out between 
the lips, none passing through into the nostrils (Fig. 4). To prevent the air 
stream passing into the nose, it is essential that there be in the nasopharynx 
some means of completely shutting off the nasal cavity, thus insuring the maxi- 
mum of efficiency with the minimum expenditure of breath during speech. The 
only exception to this in the English language is during the pronunciation of the 

nasal resonants—consonant sounds g, ng, and k (Fig. 5). 





In Fig. 4 we see that in the formation of the palatopharyngeal sphincter, 
the posterior wall of the pharynx rises and moves forward, forming a rounded 
ridge (of Passavant) to meet the soft palate. At the same time, the soft palate 
is drawn backward to make its contact with the posterior wall of the pharynx. 
During speech, this act forces the vibrating column of air through the mouth 
only, and the resulting sound is made clear and distinet, with a quality of tone 
otherwise impossible. A cleft of the palate, therefore, deprives the patient of 


the ability to eut off communication between the oral and nasal eavities.’” 


The function of the palate (especially the velum) in the articulation of con- 
sonant sounds, therefore, is twofold. First, it assists in the formation of, the 
various stop positions, and, second, it serves as an obturator between the naso- 
pharynx and the oropharynx, completing the physiologie partition between the 
nasal and oral cavities and compelling the outgoing breath to pass through to 
the particular stop positions required for the production of the various pho- 
nations. 

Cleft Palate Speech 

Cleft palate speech is characterized not only by an impaired resonance of 
the voice but also its inflections and the consequent destruction of natural 
melody. In an attempt to distinguish the change in mechanism and physiology 
of cleft palate speech from normal, it must be understood that the three stop 
positions of articulation are impossible with a cleft palate. 

With a cleft palate, the purely vocal sounds (vowels) are the only sounds 
that can be even approximated ; and even at best they are defective in resonance 
and melody. The consonant sounds are generally unintelligible and they are 
made with a totally different mechanism. For the three normal stop positions, 
the cleft palate patient endeavors to substitute others farther back in the 
pharynx. For some sounds, the base of the tongue and the posterior wall of the 
pharynx approximate to form a stop position; and for others, the lips of the 
larynx formed by the arytenoid cartilages and the arytenoid and aryepiglottic 
folds are used. With such substitutions for the normal stop positions situated 
as far back as they are in the pharynx (glottal stop positions) it is not surprising 
that the articulation and phonation should be so defective and indistinet in cleft 
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palate speech. In cleft palate speech the sound of d approximates to the sound 
of n, that of b to m, k to g, and s, t, and ch become difficult and sometimes 
impossible.” 


Treatment of Cleft Palate 
Early surgical repair for cleft palate is ideal, and the maxillofacial sur- 
geon should be given full opportunity to correct this deformity. The earlier 
in life these fissures are closed, the better will be the results from a functional 
as well as an esthetic standpoint. The chief points included in most modern 
eleft palate operations are: 


1. The nasopharynx is narrowed, or the posterior wall of the pharynx 
brought forward, to assist in closure of the sphincter. 

2. The two halves of the palate are sutured in such a way that the muscles 
are united as in the normal palate, and the length of the soft palate increased as 
far as possible. 

3. The suturing of the soft palate must be done without tension, and for 
this purpose structures such as the hamular processes may be destroyed, care 
being taken that the blood supply to the palate is maintained or the tissues will 
not survive. 

4. Suturing is carried out so as to avoid as far as possible the formation of 
sear tissue on both the nasal and oral surfaces. This would otherwise cause 
thickening and lack of flexibility of the soft palate. 

». If there is a scarcity of tissues, the hard palate is sacrificed for the benefit 
of the soft palate. The hard palate defect may he closed later by an adequate 
denture.'? 


Surgical correction will not be discussed further, since this article will con- 
cern itself mainly with the prosthetic repair of cleft palate. 

Two types of prosthetic appliances are used for the correction of cleft palate 
deformation, the obturator and the artificial velum. 

The obturator is a stopper, plug, or cover, hard, nonelastic, and stationary, 
which is fitted to the palatal opening with a well-defined border or outline, aiding 
the patient in closing off the oropharynx from the nasopharynx. 

The artificial velum is not a stationary stopper, but an elastic, movable 
valve, under the control of the surrounding and adjacent muscles, closing or 
opening the oronasal passages at will. 

In adult life, and in many cases where surgery has not produced the desired 
result, prosthesis is often the only recourse. For adults with cleft palate, the 
prosthetic appliance is usually combined with a partial or full maxillary denture, 
which is almost invariably needed. With such a technique, there is a distinct 
benefit in masticatory efficiency and esthetics. The cleft palate patient invari- 
ably presents a severe Class III (Angle’s classification) malocclusion, with ac- 
ecompanying mandibular protrusion. 

The obturator in its true form, that is, rigidly attached to the denture, 
merely provides a plug thick enough to stop the gap between the defective parts 
of the soft palate and long enough so that the ridge of Passavant on the pos- 
terior wall of the pharynx can come in contact with it. While the obturator 
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performs no natural function in itself, it acts as a compensating adjunct to 
enable the defective parts to function. 

In the case of the obturator, the bulb does not completely close the cleft, 
so that upon contraction of the superior pharyngeus muscle it is completely 
closed. It must also be trimmed so as to allow a space for normal nasal pres- 
sure (air) so that natural nasal breathing may take place. 

The artificial velum, on the contrary, is so designed that it assumes the 
function of the missing part which it replaces, and, in conformity with this prin- 
ciple, its essential features are flexibility and elasticity. .. . In order that it may 
act as nearly as possible in the same manner as does a normal soft palate. In the 
case of the velum, it consists of two flaps—one on the nasal side and one on the 
oral side of the cleft. The posterior border of the nasal flap is adjusted to come 
into contaet with the bulge in the pharyngeal wall, to allow for the closing off 
of the nasal cavity during breathing. Thus the velum acts as a valve under con- 
trol of and moving with the muscles of the soft palate to perform the function 
of closing of the air passage as required in speech and deglutition. 

On the whole, much less museular activity is required in the use of the arti- 
ficial velum than with the obturator, and this factor no doubt is the principal 
one in the more ready aequirement of speech with the velum. Then, as the 
muscles become developed and are under more definite control, the obturator 
serves the purpose. 

The main objections to the use of the artificial velum lie in the fact that the 
rubberized material will in due time give off an odor, and because of its nature 
of flexibility, possibility of breakage must be given consideration. 


Technical Procedures 


Examination and Diagnosis.—In order that any operator may construct a 
suitable appliance in any given case, it is required that he have a thorough 
knowledge of the anatomy and physiology of the involved present as well as 
missing parts. Usually a superficial examination is all that is necessary to 
decide on which type of appliance will be used. 

All teeth that are present should be examined thoroughly, and all efforts 
possible executed to maintain these teeth in the oral cavity. In examining 
both dental arches, notice width, shape, curvature, symmetry, and orthodontic 
classification. Often.the operator must decide upon what would be considered 
a normal height and eurvature of the palatal vault for the case, establishing it 
arbitrarily in the applianee. All teeth present should be allowed to remain in 
the arch, for at least two reasons: first, from a surgical standpoint, there exists 
the danger that during extraction a fracture of the arch may easily oceur; 
second, from a prosthetie standpoint, the greater the number of clasped teeth 
the better the stability and retention of the appliance. The roentgen-ray exami- 
nation should in no ease be omitted. To complete the roentgenographie exami- 
nation, the necks of the condyles as well as the teeth should be ineluded in as 
many cases as there will be reorientation of the occlusal plane for esthetie pur- 
poses. During this preliminary examination, a complete allied history should be 
taken and the patient thoroughly examined by a speech therapist. 
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Preliminary Impressions (Study Models) 


For the purpose of preliminary study (as is done in all good partial denture 
construction) models of both upper and lower jaws should be made. The maxil- 
lary tray should cover all teeth and extend posteriorly as far back as what would 
normally include the tuberosities. A piece of boxing wax or low fusing wax 
should be used to ‘‘eup’’ the posterior limits of the tray. 

The preliminary impressions may be taken with alginate material and 
poured in stone. While such study impressions need not be given so much time 
or show as much detail as working impressions, their making will often reveal 
difficulties and suggest means to overcome them in the final working impressions. 

These models should be mounted on an articulator in centric relation. (The 
Hagman balancer is an excellent articulator for this purpose, since changes in 
‘*hite’’ relationship ean very easily be approximated and established with this 
type articulator. ) 

With the aid of single thickness shellac baseplate and small wax occlusal 
rims, the bite should be opened in proportion to the esthetic requirements. 

The study model should be very carefully surveyed and an appliance tem- 
porarily designed which will afford maximum retention and stability to the 
finished case. Special attention should be given in regard to tissue undercuts 
when establishing the path of insertion of the appliance. 

Ideally, when the bite is opened much more than a few millimeters (as is 
usually the case in cleft palate prosthesis), the prosthodontist would rather in- 
elude both jaws, that is, with crown and bridgework or onlays on the lower teeth 
as well as onlays on the upper appliance. In the majority of cases (especially 
dental school elinies, ete.), this becomes difficult from the financial aspect as well 
as from becoming very time-consuming. With these factors playing such a pre- 
dominant part, the prosthodontist is usually compelled to restrict his work and 
appliance to the restitution in one, the affected, jaw, only. 

The new bite relationship may be established on the finished appliance in 
one of two ways: (1) by constructing metal onlays on the posterior teeth 
(molars) and establishing a new maxillary dental arch with artificial teeth from 
the onlays forward, out over the present natural teeth (Case History R. C.); or 
(2) by establishing a new maxillary dental arch completely, with artificia] teeth 
out over the present teeth (Case History J. M.). In Case History R. C., the 
metal onlays must be a part of the metal partial denture framework, and must 
be so designed. 


Securing Final (Working) Impression 


Only hydrocolloid impression materials, not alginate materials, should be 
used to obtain final working models. 

In case of difficulty in the use of the water-cooled ‘‘hydrocolloid tray,’’ 
the operator may use an ordinary aluminum tray and cool impression material 
with ice water syringe in the mouth, collecting excess with saliva ejector. 
Pour stone model and survey accurately. Design partial denture with ulti- 
mate aim of greatest stability and retention, with or without metal onlays on 
posterior teeth, according to conditions. 
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Articulate upper final model with a model of lower teeth in centrie relation 
on Hagman balancer, after opening bite according to esthetic requirements of 


the ease. 





Use cast metal, not gold, appliance (use casting alloys—chromium, cobalt, 
molybdenum). In two of the case histories, vitallium was used because of its 
strength and light weight. (old is not used in cleft palate prosthesis because of 
its added weight. If the posterior (velum) border of the ‘‘partial’’ denture is 
to he all metal (Fig. 6, Case History R. C.), then two gold wires (12 g. rd. wire) 
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should be attached on either side of the midline, extending posteriorly just short 
of the pharyngeal wall. These two wires should be left free at the pharyngeal 
end, later to be adapted just short of the margins of the cleft and the pharyngeal 
wall. These two wires must later serve to support the obturator. 

When there will be acrylic in the posterior border of the denture (Fig. 7, 
Case History J. M.), the acrylic of the obturator will process to the already 
present acrylic of the denture; therefore no metal support is necessary for the 
obturator in this ease. 


Fig. 8.—Case 1. 





Fig. 9.—Case 1. 


Because porcelain teeth are heavier than aerylie teeth, the latter should be 
used in cleft palate cases. 

Wax up eases and check centric relation with the use of at least two wax 
checkbites. Flask eases and pack with acrylic, process, polish, and insert. The 
patient should be allowed to wear the denture until it feels comfortable and 
functions properly. 

Construction of the Obturator 

Soften one cake of Kerr’s low-fusing (gray) modeling compound in the 
hot water bath. When of proper working consistency, attach compound to 
posterior border of denture, approximately enough to fill the cleft, and of 
length to approximate the pharyngeal wall. Use small amount of compound 
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first, heating and adding to original size as you determine the ultimate form 
of the obturator. 

While the modeling compound is still soft, the patient is directed to nod 
his head and swallow immediately and as frequently as possible, in this way 
‘‘musele-trimming’’ the borders of the obturator. Successive softenings and 
additions of compound and insertions are continued until there is no perceptible 
reduction in size or material change in the form of the obturator. Muscular 
activity may drive portions of the material in various directions, especially up- 
ward into the nasopharynx. Such portions of the compound as have been 
squeezed beyond that which is needed to shape the obturator are knife-trimmed. 





Fig. 11. 


Fic. 10.—Case 1. Anterior view showing only slight contact of maxillary left central in- 
cisor with mandibular left central incisor. 
Fig. 11.—Case 1. Same view as Fig. 10, with appliance in place. 


After a final reduction, and the size of the mass has been made, the obtura- 
tor is again knife-trimmed and a thickness of between one-eighth and one- 
quarter of an inch of Kerr’s low-fusing (green) wax adapted and fused with 
dry heat to the circumference of the obturator. 

The circumference of the obturator is carefully heated with a pin point 
flame, inserted and muscle-trimmed, and an attempt made to reveal the utmost 
contractability of the velopharyngeal musculature. 
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The speech therapist is consulted and various tests made to check on the 
escape of air through the nose and the enunciation of various sounds and sy]- 
lables, before the obturator is packed and processed in aerylic. 

The case is polished and inserted. Before the patient is given speech 
therapy, insist on the appliance being basically sound from a prostheties stand- 
point, retentive and stable. 


Case Histories 





Case 1.—J. M. (8949), a 21-year-old man, presented himself in the Surgi- 
eal Prosthetic Clinie with a rather large cleft of the soft palate and surgically 
repaired unilateral cleft of hard palate and cleft of lip. Previous surgery of 
the lip was considered successful, but the previous surgery of the palate, per- 
formed at the age of 5, was not successful. 








Fig. 12.—Case 1. Close view of appliance in position, showing characterization of set-up 
of anterior teeth and distention of upper lip. 


Fig. 13.—Case 1. Lateral view of complete appliance. 


The patient wore an obturator which was not satisfactory. Diagnosis by a 
speech therapist from the University Psychology Department revealed that the 
patient’s speech was rather typical for a case of cleft palate, but that there was 
less degree of ‘‘nasality,’’ showing that the patient had gained some control of 
the escape of air through the nose (Fig, 8). The patient’s right central incisor 
and lateral incisor were missing (Fig. 9). 
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Fig. 14. Fig. 15. 





Fig. 16. Fig. 17. 


Fig. 14.—Case 1. Lateral profile without appliance. Notice relative prognathism of 
mandible and indentation of upper lip, due not only to cleft of lip but also to missing incisors 
on affected side. (See Figs. 9 and 10.) 

Fig. 15.—Case 1. Lateral profile, with appliance. Note “fullness” of upper lip. 

Fig. 16.—Case 1. Front view, without appliance. Note prominence of lower lip, and rela- 
tive accentuation of deviation of ala of the nose of the affected side, and “thinness” of upper 
lip. 


Fig. 17.—Case 1. Front view, with appliance, 
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Fig. 18. 


Fig. 19. 


Fig. 20. 


Fig. 18.—Case 2. 
Fiz. 19.—Case 2. 
Fig. 20.—Case 2. Occlusal view, with appliance in position, 
to natural teeth. Notice metal onlays on molars, 


Notice extreme velar insufficiency. 


teeth 








Notice relation of artificial 
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The prognosis was very favorable. If the patient were furnished with a 
properly fitting obturator, he would respond very well to speech training. 


Case 2.—R. C, a 20-year-old man, presented himself to the Surgical Pros- 
thetic Clinie with a surgically repaired cleft lip and cleft palate. 

A consultation with a maxillofacial surgeon™ revealed that although a 
push-back operation would undoubtedly be helpful, at his age the lateral and 
anterior openings resulting would be too large. It was decided that a pros- 
thetic appliance would be adequate. 

A consultation with the attending speech therapist’® revealed poor speech 
habits, particularly in the substitution of ‘‘glottal stops’’ for k and c, as well 
as a very faulty articulation of ¢ and d. 

The speech therapist felt that the defective speech habits were caused by 
the poor nasopharyngeal closure. 





Fig. 22. 
Fig. 21.—Case 2. Anterior view. Notice malocclusion and malposition of maxillary teeth. 
The only contact in centric occlusion was with the maxillary and mandibular second molars. 


Fig. 22.—Case 2. Same view as Fig. 21, with appliance. 


Past medical history revealed a long period of ‘‘running ears’’ during 
childhood. Hearing at present is slightly defective in both ears. 

Dental examination revealed an adequate root canal filling in the maxillary 
left lateral incisor, and marked constriction of the maxillary dental arch in the 
molar-premolar regions as a result of the cleft palate surgery. (Probably no 
lateral incisions were made.) (Fig. 19.) 
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Fig. 23. Fig. 24. 


Lateral (profile) view, without appliance. 
Profile view, with appliance. 





Fig. 26. 


Anterior view, without appliance. Notice occlusion on molars only. 
Same view as Fig. 25, with appliance. 
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Case 3.—R. D., a 16-year-old girl, presented herself to the Surgical 
Prosthetic Clinie with surgically repaired cleft lip and cleft palate. The maxil- 
lary incisors were removed during the surgical treatment of the palate,’’ and the 
patient had been admitted to the Orthodontia Clinic at the age of 13 for a period 
of two years. 

The speech therapist'® reported no nasality in speech, and the prosthetic 
consultant’® decided that no obturator was necessary. Due to lack of anterior 
maxillary incisors, the anterior stop position was impossible to make, and the 
sibilant sounds (s, z, sh, zh) were indistinguishable. 

Lack of maxillary anterior teeth accentuated the deficiency of upper lip 
and prominence of lower lip. (Figs. 23 and 24.) 
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Case Reports 


UNUSUAL CASE OF AMELOBLASTOMA OF MANDIBLE. 
RESECTION FOLLOWED BY RESTORATION OF 
CONTINUITY BY ILIAC BONE GRAFT 


Rosert H. Ivy, D.D.S., M.D.,* PHILADELPHIA, Pa. 


NSIGN F. L., a 27-year-old man, was first seen May 10, 1943, at the United 

States Naval Hospital, Philadelphia, where he had been admitted as a 
patient on account of a growth in the mandible. For two or three years pre- 
viously there had been a painless, slowly increasing enlargement of the bone on 
the left side. In June, 1942, the x-ray revealed a pathologie change involving 
the left body of the mandible from just in front of the angle to the canine region. 
This consisted of the formation of many small cavities, varying in size, sepa- 
rated by fine bony trabeculae. Near the lower border of the jaw a tooth lying 
horizontally was seen, and this produced a lump which was visible both clini- 
eally and radiographically (Fig. 1). In June, 1942, this tooth, together with 
some of the abnormal tissue in the bone, was removed through a small skin 
incision at the lower border of the mandible. The tooth appeared to be an ab- 
normally placed second premolar, which was missing from the arch and of which 
there was no history of extraction. The tentative pathologic diagnosis of the 
tissue removed was adamantinoma. 

When first seen by me in May, 1943, the patient still presented a visible 
and palpable generalized painless enlargement of the left side of the mandible 
(Fig. 2). A distinct bulging beneath the gum in the left premolar region could 
be seen and felt. The x-ray showed the same condition as previously recorded, 
except for the absence of the misplaced tooth (Fig. 3). 

Further preoperative information on the case was furnished by Walter M. 
Morgan, D.D.S., of Nashville, Tennessee, who had cared for the patient’s mouth 
during adolescence. He supplied dental x-ray films made several years before, 
which definitely showed the early origin of the growth. Fig. 4 is from a radio- 
graph of the left lower molar and premolar region, when the patient was 14 
years of age. Note retention of the deciduous second molar, and below it, the 
unerupted second premolar, apparently in good position for eruption, the crown 
surrounded by a somewhat enlarged follicle. Fig. 5 is from a radiograph made 
after extraction of the deciduous molar and shows essentially the same condition 
in regard to the unerupted premolar. Nothing further was done at that time, 
it being felt that probably normal eruption of the premolar would oceur in due 
course. Instead, abnormal proliferation of the epithelial cells of the unerupted 
premolar follicle occurred during the subsequent years, resulting in the extensive 
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multilocular cystic growth of the mandible and migration of the unerupted pre- 
molar to the lower border of the jaw. 

Owing to the extensive and diffuse nature of the mandibular involvement 
by the growth, it was felt that nothing short of complete resection of the portion 
of the mandible affected would eradicate the disease, and this was done on May 
20, 1943. Under endotracheal ether anesthesia, a skin incision was made along 
the lower border of the mandible from the left angle to the symphysis. The soft 





Fig. 1.—Radiograph of left side of mandible, showing extensive honeycombing by the disease 
and the premolar tooth lying at the lower border. 





Fig. 2.—Showing enlargement of the left side of the mandible, with an extra bulge at site of 
unerupted tooth. 
tissues were dissected off the outer and inner sides of the bone up to the mucous 
membrane of the mouth. A Gigli saw was introduced through the anterior end 
of the skin incision on the lingual side of the mandible and its end breught out 
through the mouth. By means of the saw the mandible was divided through 
the socket of the previously extracted left first incisor tooth. With another 
Gigli saw, introduced posteriorly, the mandible was again divided just in front 
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of the left angle. Remaining soft tissue attachments were freed and the entire 
involved portion of the mandible was thus removed (Fig. 6). Hemorrhage from 
the inferior dental vessels in the posterior stump was controlled by plugging the 
inferior dental canal with a stick of wood. The oral mucous membrane was 
closed with interrupted catgut sutures and the external wound with catgut for 
the deeper layers and silk for the skin, without drainage. Fig. 7 is from a 
radiograph showing the gap in the mandible after resection. Healing occurred 
uneventfully, and on Oct. 8, 1943, a graft from the crest of the right ilium, 244 
inches long, was put into the mandibular gap, being fastened to the ends of the 
mandibular fragments with tantalum wire. At the same time the upper and 
lower teeth on the sound side were wired in occlusion. Suppuration developed 
in the incision, and after a long period of waiting in hopes of saving the graft, 
the latter finally underwent complete necrosis and was removed on March 22, 
1944. The patient was then given a further period of rest and opportunity for 
clearing up of all infection. 





Fig. 3.—Radiograph showing extensive disease of left side of mandible after removal of 
unerupted tooth. 


On Jan. 9, 1945, the site of the operation had been free from infection for 
several months. The two mandibular fragments were comparatively free from 
adhesions, and it was possible by manipulation to bring them into approximately 
normal positions. The larger fragment on the right side was fixed with the teeth 
in occlusion by fastening them with wire ligatures to the upper teeth. The 
short posterior fragment on the left was held down and back in the manner 
described as follows: A plaster headeap was applied, with a heavy wire hook 
extending from it posteriorly on the left side behind and below the ear. A 
vitallium screw was placed in the ramus fragment through a skin incision and a 
hole drilled through the outer plate of bone. Backward traction was then made 
on the short fragment by a wire connecting the protruding head of the vitallium 
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serew with the hook on the headeap (Fig. 8). Through the original skin incision, 
the ends of the mandibular fragments were exposed, care being taken not to 
perforate the oral mucous membrane, and a graft, 214 inches long, from the 
crest of the left ilium was placed in the gap, the ends being in broad contact 
with the mandibular fragments, and firmly fastened to them by tantalum wires 
inserted through holes drilled through the bone (Fig. 9). The plaster headeap 


Fig. 4. 





Fig. 5. 


Fig. 4.—Radiograph of left molar and premolar region at 14 years of age, showing 
retention of deciduous second molar and below it the unerupted second premolar, apparently 
in good position for eruption, the crown surrounded by somewhat enlarged follicle. 


Fig. 5.—Radiograph made after extraction of the deciduous molar, showing essentially 
the same condition about the second premolar as in Fig. 4. 
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and the vitallium screw were removed after two weeks, but the wire fixation of 
the teeth was maintained for ten weeks. The wound healed this time without 
complications, and on March 20, 1945, when all wires were removed from the 





Fig. 6. 





Section of mandible involved by the tumor, removed at operation. 





Fig. 7.—Radiograph showing gap in left side of mandible, after resection of growth. 


teeth, union was found to be practically complete and the occlusion of the re- 
maining teeth quite satisfactory. On Nov. 15, 1945, solid union was found, the 
oeclusion of the teeth was good, and movements of the mandible were normal, 














Fig. 





Fig. 8.—Plaster headcap and apparatus for fixation of posterior fragment of mandible. 





9.—Radiograph showing bone graft from crest of ilium filling gap in mandible. The 
method of fixation of the posterior fragment by vitallium screw is also shown. 
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The sear from the operations was excised under loca] anesthesia and the skin 
edges resutured to produce a smoother surface. (Figs. 10 and 11.) After heal- 
ing, the patient was advised to see about replacement of missing teeth by an 
artificial denture. The x-ray showed excellent union of the bone graft with the 


Fig. 10. 











Fig. 11. 
Fig. 10.—Shows good occlusion of teeth on right side of mandible, after bone grafting. 
Fig. 11.—Shows operative scar and profile after bone grafting. 





Fig. 12.—Radiograph showing excellent union of the iliac graft, the tantalum wires being 
still in place, 
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mandibular fragments (Fig. 12), and there was no evidence of any recurrence 
of the original disease. 


Pathological report on tissue by Paul E. Boyle, D.M.D., Professor of Oral 
Histology and Pathology, School of Dentistry, University of Pennsylvania: 
Section consists chiefly of epithelium divided into irregular strands and islands 
by connective tissue. Epithelial cells are separated by intercellular bridges 
and in some places these are widely separated by fluid somewhat resembling stel- 
late reticulum (Fig. 13). There are small eystie areas within the epithelium 


Fig. 13. 





Fig. 14. 


Fig. 13.—Photomicrograph of tumor, made by Dr. Donald E. Barker. In one place the 
epithelial cells are compressed and resemble stellate reticulum. 

Fig. 14.—Photomicrograph of another part of the tumor, showing in one place a cystic 
area in the epithelium containing calcification, 
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some of which appear empty. Others contain hemorrhage and still others con- 

tain calcifications (Fig. 14). The epithelium is everywhere sharply demarcated 

from the underlying connective tissue. The latter is dense hyaline tissue for the 

most part, although there are also areas of hemorrhage, islands of calcification. 

and some vacuolated areas. Other sections show this tissue invading normal bone. 
Diagnosis: Ameloblastoma of unusual type, with -calcification. 


Comment.—Reports of ameloblastomas and of aberrant dentigerous cysts 
are not uncommon, but in practically none of these is there any record of the 
condition in its earliest stages. The unusual feature of the present case is the 
early radiographic record definitely showing the beginning of the trouble several 
years before in the follicle of an unerupted tooth. 

















Professional News Items 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its annual midwinter meeting 
and luncheon at the Hotel Pennsylvania on Sunday, Dec. 5, 1948, at 12:30 p.m. Round- 
table discussions on dental-medical subjects will follow. All members and interested den- 
tists and physicians are invited. 


Address to: 


Dr. William M. Greenhut, National Seeretary, 
124 East 84th St., 
New York 28, N. Y. 


Program of the Fifth Annual Seminar for the Study and 
Practice of Dental Medicine 


Fluorides in prevention of tooth decay, the influence of hormones on growth, and nuclear 
research in bone and tooth metabolism were among recent significant findings to be disclosed 
to the medical profession and the public at the Fifth Annual Seminar for the Study and 
Practice of Dental Medicine at the Desert Inn, Palm Springs, California, Ort. 17-22, 1948. 

The Seminar brought together at Palm Springs some 250 leading medical and dental 
men from throughout the United States, Mexico, and Canada, to hear of recent developments 
in dental medicine and evaluate them. Presiding over the Seminar as Dr. Hermann Becks, 
Chairman of the Division of Dental Medicine, College of Dentistry, University of California, 
who is founder and president of the Seminar. 

In view of the wide interest in the local application of fluorides as a means of prevent- 
ing dental caries (tooth decay), this was one of the Seminar’s major topics. The scientific 
value of the procedure was evaluated, and a resolution stating the attitude of the Seminar 
toward the experimental and therapeutic value of the procedure was made public. 

Important discoveries in dental medicine and related fields were revealed for the first 
time by leading scientists. Dr. Stafford L. Warren, Dean of Medicine at the University of 
California in Los Angeles and a Manhattan Project and Bikini observer and adviser, de- 
scribed the use of isotopes in dental research, isotope techniques, and equipment problems. 

Dr. Robert G. Kesel, head of the Department of Applied Materia Medica and Thera- 
peutics at the University of Illinois, appraised methods of caries (tooth decay) control and 
prevention. Lieutenant Commander Carl A. Schlack, D.D.S., who is in charge of naval dental 
research, disclosed findings of the Naval Medical Research Institute on the effectiveness of 
oxalates in preventing tooth decay. 

Other aspects of diet and tooth development were presented by Dr. Hermann Becks, 
president of the Seminar and chairman of the Division of Dental Medicine at the School of 
Dentistry, University of California. Dr. Becks discussed the nutritional influence on skeletal 
growth, describing laboratory experiments measuring the effects of nutritional deficiencies 
on dogs and rats. 

Dr. Becks also revealed the dramatic results of experiments in the influence of hormones 
on growth and bone development, carrying science’s investigations of growth one step for- 
ward. By injections of pure growth hormones into rats in varying amounts and at controlled 
intervals, the researchers were able to measure the effects of the hormones on the teeth and 
bony structure. 

Lieutenant Colonel Joseph L. Bernier, D.D.S., M.S., of the Army Institute of Pathology, 
diseussed diagnosis of benign and malignant oral tumors, stressing the importance of early 
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detection. Dr. Warren L. Bostick, of the University of California Medical School, related 
the phenomena of tissue inflammation to understanding of the body’s repair processes, its 
protective mechanism, with the cancer process, with senile changes in tissue, and with the 
shock mechanism, in shedding new light on these processes. 

A revision of prevalent views on the origins of periodontal diseases (affecting mouth 
tissues) was called for by Dr. Charles H. M. Williams, Associate Professor, Department of 
Periodontology, Faculty of Dentistry, University of Toronto. Two scientists discussed aspects 
of heredity—Dr. G. W. Beadle, Professor of Biology and Chairman of the Division at the 
California Institute of Technology, talked on genes as hereditary units, analyzing their 
behavior, function, nature, and evolutionary implications. Dr. Paul Popenoe, General Director 
of the American Institute of Family Relations, spoke on heredity and education, and how 
hereditary traits should be taken into consideration by educators, 

Continuing throughout the five-day Seminar was a practical presentation of nutrition 
in action, under the direction of Dr. Michael J. Walsh. Dr. Walsh conducted special sessions 
and demonstrations on nutrition. The Seminar meals were part of the nutritional demon- 
strations, showing how inexpensive meals can satisfy nutritional needs and also please the 
palate. 

The Seminar, first established five years ago by Dr. Becks, is an attempt by the medical 
profession to bring together for comparison and study the latest findings of medical, dental, 
and biologic research men in their separate activities. The basic concept of dental medicine 
is constructive consideration of the patient as a complex individual rather than as a simple, 
single problem in oral disease, and it is a concept directed toward prevention of disease, the 
iltimate aim of the medical-dental profession. 
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FIBROUS DYSPLASIA OF THE MANDIBLE 


Case Report and Analysis (Monostotic Fibrous Dysplasia) 


LLoyp C. ENGLAND, D.M.D., PROVIDENCE, R. I. 


Introduction 


ONOSTOTIC fibrous dysplasia has been described as a proliferous mass of 
fibrous connective tissue within a single bone (Schlumberger). It is a non- 
malignant, skeletal anomaly in which connective tissue replaces bone and gives 
rise to subsequent metaplastic bone formation. On the basis of clinical or radio- 
graphic criteria alone, it is generally difficult to distinguish the condition from 
other destructive lesions of the mandible or maxilla such as cysts, neoplasms, or 
local inflammatory lesions. 
A case of monostotic fibrous dysplasia will be presented to show the clinical 
aspects of the condition when it occurs in the mandible and to demonstrate the 
diagnosis and treatment procedures entailed in its management. 


Case History 
The patient was a 26-year-old white epileptic woman. She was taking one 
and one-half grains of phenobarbital daily, and her convulsions were quite 
well controlled by this medication. 


July, 1944: Three years previously, the patient was brought to the dental 
clinie with a cellulitis of the left side of her face. A diagnosis of acute alveolar 
abscess was made, and treatment of chemotherapy and local heat was instituted. 
Two days later a carious lower left first molar was removed. The symptoms 
disappeared, and the patient was discharged back to the psychiatrie ward. 


April, 1946: On this date the patient again presented a swelling of the 
left submaxillary region. Radiographic examination revealed a large cystic 
area of the left horizontal and lower ascending ramus of the mandible (Fig. 1). 

Under Pentothal Sodium anesthesia, the lower left premolars and second 
and third molars were removed and the entire lesion curetted. Material re- 
moved was sent to the laboratory for a microscopic diagnosis. An iodoform 
wick was placed in the resulting cavity to give intraoral drainage, and the pa- 
tient was kept in bed on chemotherapy and local heat. The wick was changed 
daily and finally removed on the fourth postoperative day. She was discharged 
on the sixth postoperative day. The microscopic report described the lesion as 
‘*probably a paradental eyst.’’ 


June 15, 1947: The patient presented a swelling in the left mandibular 
area which produced marked asymmetry of the face (Fig. 2). 
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There were no signs of pain when the area was palpated. The swelling 
appeared to be the result of expansion of the mandible on the left side. There 
were no palpable glands in the submaxillary region. Temperature and pulse 
were normal, and there was no redness or heat locally, indicating that it was 
not an acute inflammatory process. Radiographic examination revealed ex- 
pansion of the body of the mandible with decalcification reaching from the angle 





Fig. 1.—Left lateral jaw x-ray showing extensive rarefaction of the body of the mandible. 
The lower left first molar had been extracted two years before this x-ray was taken. 





Fig. 2.—Photograph of the lower half of the patient’s face to show expansion of the left 
side of the mandible. 

of the jaw forward to the cuspid tooth. A well-defined cystic margin could not 

be demonstrated. X-rays of all other bones were negative (Fig. 3). 

A punch biopsy was done on the left side of the mandible from within the 
mouth, The microscopic diagnosis was ‘‘osteofibroma of the mandible; no malig- 
nancy.’’ The patient was admitted to the surgical ward for further study and 
possible surgical removal of the lesion. 
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Physical Examination.—The patient is 4 feet, 11 inches tall and weighs 
110 pounds. Pulse 104, regular, good quality. Temperature 99° F. per rectum. 
Low diastolic blood pressure (130/60). 





Fig. 3.—Left lateral jaw x-ray showing expansion of the body of the mandible by the growth 
of the lesion. 

Blood report showed slight anemia, 3,800,000 R.B.C.; 7,500 W.B.C.; hemo- 
globin 80 per cent, color index 1.0, lymphocytes 32 per cent, monocytes 4 per 
cent, neutrocytes 64 per cent, eosinocytes 3 per cent, sugar 87.3 mg./100 ¢.c. of 
blood, calcium 9 mg./100 e.e. of blood, and phosphorus 3.1 mg./100 ¢.e. of blood. 

Wassermann and Hinton tests were negative. 


Urinalysis: Color yellow, reaction alkaline, specific gravity 1.017, albumin 
50 mg. sugar 0, a few epithelial cells, many bacteria, few W.B.C. 


Mouth: Saliva smear showed many fusiform bacilli but no spirochetes ; 
normal amount of fluid; carious teeth present; hygiene poor; throat negative. 

Skin normal; no evidence of pigmentation; no evidence of abnormal en- 
docrine glands; no history of tuberculosis. 


Family History.—Her father was living and well. Her mother died in 
1943 of cancer of the uterus. Five sisters were living and well. One brother 
was living and well. 


Treatment.—The patient was placed on penicillin, 30,000 units every 
three hours intramuscularly the day before the operation. Under a continuous 
Pentothal Sodium anesthesia, an intraoral incision was made along the superior 
border of the mandible from the retromolar triangle to the cuspid tooth. The 
left canine tooth was removed to give better access to the lesion. 
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Because there was a layer of cortical bone on the lower border and on the 
buceal and lingual of the mandible, it was decided to attempt to remove the 
lesion from its bony cavity without resorting to a resection. The soft tissues 
were retracted and the superior layer of cortical bone, which was parchment- 
like, was removed. The entire width and length of the lesion were exposed by 
bone removal before an attempt was made to remove it. 

By curettage, the mass of soft, friable tissue containing hard fragments 
was removed leaving a smooth bony cavity about three inches long and three- 
quarters of an inch wide. There was profuse arterial bleeding from the pos- 
terior opening of the mandibular canal which was controlled by forcing a small 
plug of sterile Oxycel into the opening. The cavity was then filled with two 
and one-half pads of the cellulose and closed, using twenty interrupted silk 


sutures. . 





Fig. 4.—Left lateral jaw x-ray showing centers of calcification within the area formerly 
occupied by the lesion. 

‘Penicillin was continued every three hours for three days, during which 
time there was no sign of sepsis. The sutures were removed after six days, and 
she was discharged back to her regular ward on the tenth postoperative day. 
The patient was brought to the clinic daily for three weeks for irrigation with 
warm chloramine-T solution. The opening closed in slowly, and recovery was 
uneventful. Check-up x-rays are taken every six weeks, and at the time of this 
communication, they reveal what appear to be centers of calcification within the 
area formerly occupied by the lesion (Figs. 4 and 5). 


Microscopic Description.—Three specimens were received for microscopic 
diagnosis. 
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Fig. 5.—Left lateral jaw x-ray taken one month after the x-ray shown in Fig. 4. Further 
calcification can be noted. 


ry 
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Fig. 6.—Photomicrograph of section removed at time of operation. It shows a few small 
segments of bone contained within densely collagenous acellular connective tissue. 
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Section 1 consisted of densely collagenous, richly cellular connective tissue 
containing many irregular-shaped trabeculae of bone. The trabeculae were 
bordered by thin, pale-staining osteoid. The bone matrix in some areas was 
lamellated and in others was coarse and marked with the outlines of collagenous 
fibrils. Occasional large polyhedral osteoblasts were seen in relation to the bone 
trabeculae (Fig. 6). 

Section 2 consisted of densely collagenous acellular connective tissue con- 
taining few small segments of bone. There was no evidence of osteoid or osteo- 
blastic activity. 

Section 3 consisted of a mass of moderately collagenous tissue containing 
scattered areas of metablastic bone formation. 

The connective tissue cells varied throughout the three sections. They 
appeared comparatively enlarged and polyhedral in relation to zones of meta- 
plastic bone formation. In areas devoid of bone formation, the fibrocytes were 
smaller and flattened or spindle-shaped. 


Microscopic diagnosis: Consistent with fibrous dysplasia. 


Discussion and Summary 


The lesion described appeared two years following the extraction of an 
abscessed tooth. Unfortunately, there was no record of a lateral jaw x-ray 
being taken at the time of the extraction. 

The patient’s second admission was two years later. This time a lateral 
jaw x-ray revealed a large rarefied area within the left side of the mandible. 
It was diagnosed as a radicular cyst, and an attempt was made to remove it by 
curettage. 

At the time of the third admission in June, 1947, the patient presented 
what appeared to be a definite expansion of the left side of the mandible. Be- 
cause the biopsy failed to show any evidence of epithelial tissue, it could not 
be called a cyst, and further study was indicated. It sometimes happens, as in 
this ease, that the final diagnosis cannot be reached before the lesion has been 
removed and has been studied grossly and microscopically in the laboratory. 

There seemed to be one outstanding feature in all the microscopic studies 
that were done: ‘‘spicules of metaplastic bone developing within the very dense 
fibrous connective tissue.”’ 

A comparison of recent lateral jaw x-rays with those taken a year before 
shows a moderate amount of expansion of the lesion. 

Normal blood caleium and normal skin pigmentation ruled out hyperpara- 
thyroidism and von Recklinghausen’s disease. X-rays of the long bones and 
of the skull ruled out generalized osteitis fibrosa cystica and Paget’s disease of 
bone. Tuberculosis was ruled out by study of the lesion grossly and micro- 
scopically in the laboratory. 

Schlumberger’ reported sixty-seven cases of fibrous dysplasia involving 
single bones and suggested that it is a repair process on the part of the bone 
following some injury. The injury in this case could have been the alveolar 
abscess which became acute three years ago. Anything which starts the repair 
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process and the proliferation of connective tissue in the bone marrow could start 
it. It is seen in chronic osteomyelitis, osteomalacia, and rickets. 

It has been found that treatment by curettage is usually very effective. 
This has been done in cases involving the long bones, the mandible, and the 
maxillae. In some instances the resulting cavity was filled with bone chips 
and in others Oxycel was used. Either method seems to work equally well. 

Fracture has oceurred following curettement in only four cases reported ; 
twice in the femur, once in the fibula, and once in the humerus. 

The oceasional occurrence of this and other similar conditions in the man- 
dible and maxillae represents another important reason why the dentist should 
get complete x-ray studies before operative procedures of any nature are carried 
out. 

Grateful acknowledgment is made for the aid afforded me in the diagnosis of this 
case by Dr. Louis Goodman, Pathologist, Rhode Island State Hospital, and Dr Irving 
Glickman of the Department of Oral Pathology, Tufts Dental School. 
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THE EFFECT OF SUSTAINED SALIVARY SULFATHIAZOLE 
LEVELS ON THE ORAL BACTERIAL POPULATION 


ALEXANDER M. Lewis, B.S., Px.C., D.D.S.,* anp Lester W. Burket, B.S., 
D.D.S., M.D.,** PHiLtapecpnia, Pa. 


HE beneficial results with the systemic use of sulfonamide drugs are well 

recognized. Good results have also been reported with local use. The use 
of sulfonamide drugs incorporated in a chewing vehicle for the treatment of 
certain oral infections was reported by Arnett.’ Pfeiffer and Holland? reported 
their findings on the salivary concentrations of both sulfadiazine and sulfathia- 
zole, the latter in both a paraffin and chicle base. Fox et al.* reported the use of 
sulfathiazole in a chicle base which lowered considerably the number of 
pathogenic organisms in certain oropharyngeal infections. They further re- 
ported that the ideal sulfonamide in such a dosage form was sulfathiazole, sul- 
fanilamide being too soluble for a prolonged effect and sulfadiazine not suf- 
ficiently soluble to render an effective salivary concentration. They reported 
that sulfathiazole in a chewing gum base was most effective against the beta 
streptococcus. Pfeiffer and Holland? agree with Fox et al.* in that sulfathiazole 
is the sulfonamide of preferred use; and further that the drug in a chewing gum 
wafer was preferable to that in a paraffin base, since the latter tends to frag- 
ment in the first fifteen minutes of chewing; a chicle base tends to fragment in 
sixty to ninety minutes of chewing. 

This report deals with the effect of chewing sulfathiazole gum wafers on 
the bacterial count of saliva in healthy subjects, the duration of the effect, and 
the frequency of dosage neeessary to sustain effective salivary sulfathiazole 
levels. Previous studies were made on patients with acute stomatitis or pharyn- 
gitis which do not lend themselves to a controlled experimental study. In the 
treatment of many forms of oral disease a prolonged continuous medication is 
desired, and thus it is important to establish the frequency of dosage required 
to maintain continuous therapeutic action. Other agents have been used for 
reducing the bacterial flora of the mouth, such as penicillin and urea deriva- 
tives, particularly in reference to the lactobacillus population in caries control 
studies. 

The following report is based on fifty tests made on healthy individuals 
who presented no clinical evidence of stomatitis or pharyngitis. 
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Procedure and Technique 


The study of the effect of a drug on the oral flora is recognized as being 
complicated by many factors, i.e., the large number and variety of organisms 
present, the daily change of bacterial population in the same subject, the in- 
fluence of eating and smoking, and the diurnal rise. To minimize the effect of 
these factors, salivary samplings were collected from the same subject at the 
same time of day and under similar conditions. 

Each subject was specifically instructed as follows: 


1. No eating or drinking was permitted before or during the test. 
2. No smoking was allowed during the test. 

3. Lipstick was to be removed before starting the test. 

4. The mouth was not to be rinsed either before or during the test. 

). The gum sample was to be chewed normally. 

6. Saliva could be swallowed during the test. 

7. Prior to each sampling, saliva was allowed to accumulate in the mouth 


to furnish an adequate sample. 


The subjects were requested to chew an initial nonmedicated gum wafer 
for five minutes before each set of observations to eliminate as much as possible 
the mechanical effect of chewing on the salivary bacterial flora and to eliminate 
the initial drop in bacterial count resulting from mechanical cleansing of the 
interdental spaces and food lodgement areas. This initial nonmedicated gum 
wafer was used in both the ‘‘medicated’’ and ‘‘nonmedicated’’ gum runs which 
followed. At the end of this five-minute chewing period a sample of saliva was 
taken to determine the bacterial population. The resultant bacterial count 
is referred to as the ‘‘initial count.”’ 

This initial piece of nonmedicated gum was discarded and the actual test 
runs begun. The first run was with either nonmedicated chewing gum, or 
with a chewing gum impregnated with 0.25 Gm. sulfathiazole. Whichever was 
employed at first, the other was used in the succeeding parallel test. The sub- 
ject was instructed to chew the gum normally. He could swallow at will, but 
could not drink any fluids, smoke, or eat during the two hours each test was be- 
ing conducted. 

Samples of saliva were collected at the end of thirty minutes and sixty 
minutes of chewing. At the end of sixty minutes the gum was discarded and 
the subject cautioned again not to eat, drink, or smoke. Samples of saliva were 
collected at ten-minute intervals during the next sixty minutes following the 
discarding of the gum. In the later observations, salivary specimens were ob- 
tained thirty minutes and sixty minutes following the discarding of the gum. 
Estimates of the bacterial population, using the techniques to be described, were 


made for each salivary specimen collected. 

The following bacteriologic procedures were employed to determine the 
salivary bacterial counts: 0.5 ¢.c. saliva was diluted with 4.5 ¢.c. sterile diluent 
fluid (distilled water 50 ¢.c. with one tube nutrient gelatin). From this sus- 
pension, succeeding dilutions were made using sterile diluent fluid until 107 
dilution was reached. The two end dilutions were inoculated into blood agar 
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media containing 0.5 mg. para-aminobenzoic acid per 100 ¢.c. media. Pour 
plates were made in triplicate for cultivation. The pour plates were incubated 
at 37° C. for forty-eight hours, and the total count of all colonies present was 
made utilizing the Quebee colony counter. In the later groups, both a total 
colony count and streptococci colony counts were made. 

The counts in triplicate thus obtained were averaged and converted to a 
percentage of the initial five-minute count (obtained from using nonmedicated 
ehewing gum preliminary to both medicated and nonmedicated runs). The 
resultant percentage variation of the bacterial population for each test was 
plotted on ruled arithmetic paper. 

The sulfathiazole determinations were made promptly on a whole sample 
of saliva according to the electrophotometric method of Bratton and Marshall‘ 
and recorded with the resultant percentage variation of the salivary bacterial 
flora observed in each test. 
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Fig. 1. 


Data on Results 


The average percentage variation in the salivary bacterial population for 
all subjects is shown in Fig. 1. When the nonmedicated gum was employed, 
the salivary bacterial population after thirty minutes of chewing rose to 129 
per eent of the initial five-minute count, while with the medicated gum it 
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was only 65 per cent of the initial count. At the end of the sixty-minute 
period of chewing nonmedicated gum, the salivary bacterial count was 183 
per cent of the initial count while the salivary bacterial count obtained with 
the medicated gum was 79 per cent of the initial count. 

Thirty minutes after the nonmedicated gum was discarded the salivary 
bacterial population was 138 per cent of the initial count compared with 93 
per cent of the initial count when medicated gum was used. Sixty minutes 
after the cessation of chewing either the nonmedicated or medicated gum, the 
salivary bacterial population was greater than the initial count. 

The average percentage variation in the salivary bacterial population 
of twenty-eight runs made on dentulous subjects is shown in Table I. 

These data follow the trends indicated in Fig. 1. There was some difference 
in the suppression of the oral bacterial count after chewing medicated gum in 
the dentulous individual as compared with the edentulous individual (Table IT). 


TABLE I, PERCENTAGE RISE OR FALL OF SALIVARY BACTERIAL POPULATION COMPARED WITH 
INITIAL BACTERIAL COUNT (DENTULOUS SUBJECTS—TWENTY-EIGHT TESTS) 








| PERIOD AFTER CHEWING 
PERIOD OF CHEWING STOPPED 
TIME TIME 








30 MIN. 60 MIN. | 30 MIN. 60 MIN. 
Nonmedicated 122% 190% 143% 179% 
Medicated 61% 73% 84% 114% 





TABLE II. PERCENTAGE RISE OR FALL OF SALIVARY BACTERIAL POPULATION COMPARED WITH 
INITIAL BACTERIAL COUNT—MEDICATED GUM 








PERIOD AFTER CHEWING 








PERIOD OF CHEWING STOPPED 
TIME TIME 
30 MIN. 60 MIN. 30 MIN. 60 MIN. 
Dentulous 61% 73% 84% 114% 
28 runs 
Edentulous 70% 94% 111% 153% 
22 runs 





The suppression of the oral bacterial population, when expressed in terms 
of the percentage change from the initial count, was slightly greater in the 
edentulous subject. This may be readily explained by the numerous food and 
bacteria lodgement areas in the dentulous patient. 

The suppression of alpha, beta, gamma streptococci compared with the sup- 
pression of the total oral bacterial population was also determined. The results 
of twenty-four runs made on edentulous subjects are shown in Table ITI. 

The depressive effect of the medicated gum on the streptococci appeared to 
be greater than on the total bacterial population. The results of the individual 
runs closely paralleled the average findings given in Table III. 

The salivary sulfathiazole levels were determined for every run when the 
medicated gum was used. The salivary sulfathiazole levels were similar to 
those reported by Fox. The average values for the fifty sulfathiazole determina- 
tions are shown in Table IV. 
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TABLE III. PEeRCENTAGE RISE oR FALL OF ToTAL ORAL BACTERIAL POPULATION AND ALPHA, 
Beta, GAMMA STREPTOCOCCI COMPARED TO INITIAL BACTERIAL COUNT FOLLOWING 
CHEWING OF MEDICATED GUM. RESULT OF TWENTY-FOUR RUNS ON THE 
SAME EDENTULOUS SUBJECT 








| PERIOD AFTER CHEWING 








PERIOD OF CHEWING STOPPED 
| TIME TIME 
30 MIN. 60 MIN. 30 MIN. 60 MIN. 
Total bacterial population 70% 94% 111% 153% 
Alpha, beta, gamma strep- 45% 63% 77% 110% 


toeoceal population 





TABLE IV 








PERIOD AFTER CHEWING 











PERIOD OF CHEWING STOPPED 
TIME TIME 
| 30 MIN. 60 MIN. 10 MIN. 20 MIN. 
Mg. per cent of sulfathi- 
azole found in saliva 46 79 16 0 
Discussion 


Attempts to determine the oral bacterial population are admittedly com- 
plicated by many technical and biologic factors. The diurnal change in the 
oral bacterial count has been minimized by making the counts approximately 
the same hour. The antibiotic effect of saliva, wherein the saliva itself offers 
some resistance to the organisms, is not as readily controlled. It is reasonable 
to assume, however, that this might remain relatively constant in any one sub- 
ject from day to day. 

The factor of dilution also enters into a study which requires the stimulation 
of salivary flow by chewing. The initial effect of dilution and the mechanical 
cleansing action of chewing are minimized by the initial five-minute chewing 
period. It should be borne in mind that these possible sources of error apply to 
both the nonmedicated and the medicated tests, and, therefore, any differences 
noted between the medicated and nonmedicated runs can reasonably be ascribed 
to the sulfathiazole in the gum. 

There was a consistent drop in the oral bacterial population associated with 
the ehewing of medicated gum for sixty minutes. The lowering of the bacterial 
count, expressed in percentage of the initial control count, was greatest after the 
chewing of the medicated gum was stopped for thirty minutes, although a de- 
pression of the bacterial population was still evident in some patients sixty 
minutes after the cessation of chewing. The nonmedicated curves were higher 
than the initial control counts, although individual runs showed considerable 
fluctuation. 

The salivary sulfathiazole levels usually reached a maximum at sixty 
minutes of chewing and usually fell to trace values within twenty minutes after 
the medicated gum was discarded. The greatest drop in the bacterial population 
did not coincide with the highest salivary sulfathiazole levels. 

The time relation between the maximum salivary sulfathiazole level and 
the greatest depression of the oral bacterial population furnishes a rational 
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basis for determining the most effective time interval between using a new 
piece of medicated gum. From these initial studies it is suggested that the 
medicated gum be chewed one-half hour and then discarded for one-half hour, 
after which a new piece of medicated gum is chewed. 


Summary 


The chewing of medicated gum results in a consistent and definite 
lowering of the oral bacterial population. The depression of the bacterial 
population in the dentulous and edentulous individual, based on the percentage 
change from the initial control count, was similar. The depression of strepto- 
coceal organisms appears to be slightly greater than the depression of the 
total bacterial flora. 

Based on these studies, it is suggested that for prolonged depression of the 
oral bacterial population the medicated gum be chewed for one-half hour, dis- 
carded, and a fresh wafer used one-half hour later. 
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GROWTHS OF THE GINGIVA AND PALATE. II. CONNECTIVE 
TISSUE TUMORS 


Sou Bernick, B.S., M.S.,* Los ANGELES, CALIF. 


Introduction 


T HAS been shown in the first part of this report, which appeared in the 

November issue of the JouRNAL, that the so-called epulis may consist of 
either inflammatory tissue, connective tissue, or epithelial tissue. The purpose 
of this paper is to study and classify the different types of connective tissue 
tumors that occur on the gingiva and palate. 

The tumors which will be described are the fibroma, giant-cell tumor, 
angioma, fibrosarcoma, melanoma, myxoma, and lipoma. These occur less fre- 
quently than the inflammatory lesions. They make up 23 per cent of all growths 
found on the gingivae and palate. The sex, age distribution, and the location of 
these lesions are similar to those of the inflammatory group, i.e., they occur 
more frequently in females (113 to 53 found in males). They commonly occur 
during the fourth and fifth decades, and are situated on the maxilla rather 
than on the mandible (Table I). 


TABLE I. CONNECTIVE TISSUE TUMORS 








Incidence 




















TYPE OF TUMOR NUMBER PER CENT MALE FEMALE 
Fibroma 81 9.3 23 51 
Giant-cell tumor 74 8.4 20 43 
Angioma 3 15 2 10 
Osteofibroma 12 1.3 3 7 
Sarcoma 11 1.2 5 2 
Melanoma 5 0.5 
Myxoma + 0.45 
Lipoma 3 0.3 

Total 203 22.9 53 113 

Age Distribution 

TYPE OF TUMOR I II III IV Vv VI VII VIII IX DECADE 
Fibroma 2 5 7 9 6 6 
Giant-cell tumor 4 Ss 4 10 8 3 2 
Angioma l 2 4 1 
Osteotibroma 2 1 1 
Sarcoma 1 1 1 1 





I. Fibromas 


Fibromas found on the gingivae have for a long time been described by 
many pathologists as one form of the so-called epulis. Many authors have even 
classified them as ‘‘fibrous epulis.’’ Seudder (1912) considered them as a type 
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of epulis, and decided that they arose from the periosteal connective tissue be- 
tween the bone of the alveolar border and the mucous membrane surrounding 
the teeth. Renner (1933) also concluded that these lesions arise from the 
periosteum of the bone. He further believed that they were to a certain extent 
the healing process of giant-cell tumors. Morehead and Dewey decided that 
fibromas were very frequent in the oral cavity due to a proliferation of the 
gingival tissue, ie., chronie irritation of some type causing a fibrous prolifera- 
tion of the mucous membrane. They stated that fibromas were of slow growth, 
more frequent in the lower jaw, and more common in middle-aged persons. Ivy 
(1915) stated that the fibroma was the most prevalent form of ‘‘epulis.’’ Blum 
(1931) labeled these growths as a ‘‘fibrous epulis’’ to differentiate them from 
the giant-cell epulis. Dunning (1924) followed Blum’s classification. He 
described them as follows: ‘‘The fibromatous type is generally of small size 
projecting between the teeth and is not very vascular. It arises from the 
alveolar dental periosteum or the connective tissue of the bone between the 
teeth.’’ Darlington (1936) found the true neoplastic fibromas occurring more 
frequently in young people. He found them about half as frequent as the 
giant-cell tumor. He also concluded that these lesions affect females more often 
than males, and that the lower jaw was involved about twice as frequently as 
the upper jaw. 

Fibromas occur throughout the oral cavity. As a rule they form a well- 
defined tumor which grows very slowly. They vary in size from a centimeter in 
diameter to a growth of large dimensions as shown in Figs. 5 and 7. On the 
gingivae and palate they form spherical or rounded nodular masses which are 
either pedunculated or sessile. They are about as frequent as the giant-cell 
tumors. Fibromas represent only 2 per cent of the tumors found in the oral 
eavity, composing 9.3 per cent of the growths of the gingiva and palate. 

Fifty-one cases occurred in females and 23 in males. This neoplasm must be 
considered in any differential diagnosis of growths of the gingivae at any age. 
It appears from the first to the seventh decades of life, reaching its highest 
incidence during the fourth deeade, when 25 per cent of them occurred (Fig. 1). 

The fibromas are found more frequently on the maxilla than on the mandible, 
as shown in Table II. In 33 cases or 60 per cent the tumor was situated on the 
maxilla and in 22 eases on the mandible. There was no side predilection. Seven 
tumors were found on the palate. 

The soft fibromas, as a rule, start from the submucosa, whereas the hard 
fibromas are derived from the periosteum or the periodontal membrane (Fig. 
5). On section the fibromas are white to a gray in color. Microscopically they 
consist of a stroma of connective tissue containing blood vessels. The tumor 
cells which arise from the fibroblasts are few. The collagenous fibers are seen 
as large interlacing bundles (Figs. 8 and 9). 


Case Report.—A 5l-year-old man had noticed for at least one year a 
hard tumor on the roof of his mouth. There was no pain, bleeding, or ulcera- 
tion. Examination showed a firm mass, the color of the palatal tissue, about 
1 em. in diameter. It was found to be a movable growth in the midline of the 
palate about 4 em. in back of the incisor teeth. Under Novocaine the tumor 
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was excised and the surrounding base was cauterized with phenol. Micro- 
scopically the tumor was a typical fibroma with calcification. 


II. Giant-Cell Tumor 
This tumor has been regarded by many as the same pathologie entity as 
the eentral type of giant-cell tumor found in the mandible and maxilla, and 
has therefore been called ‘‘peripheral giant-cell tumor.’’ Giant-cell tumors as a 
group were first described by M. Lebert (1845) and Sir James Paget (1854). 
Nélaton (1860) gave a full description of the gross, microscopic, and clinical 
features of this lesion. 


TABLE II. LOcATION oF GROWTHS 











ANTERIOR PREMOLAR MOLAR 
1-2-3 4-5 6-7-8 
Fibroma 
Maxilla (33) 
Left (10) 4 2 ; 
Right (14) 8 | 2 
Palate (7) 
Mandible (22) 
Left (6) 3 2 1 
Right (13) 5 6 2 


Giant-cell Tumor 
Maxilla (27) 


Left (5) 3 2 0 
Right (19) 11 8 0 
Mandible (8) 
Left (3) 2 1 0 
Right (2) 1 1 0 
Angioma 
Maxilla (4) 
Left (1 1 
Right (3) 1 2 
Mandible (3) 
Left (2) 2 
Right (1) 1 





There are two theories about the origin of these growths. One group be- 
lieves that the giant-cell tumor is a true neoplasm, while others such as Mallory 
(1926), Codman (1925), Barry (1920), and Weber and Becks (1932) believed 
that the growth is of inflammatory nature. Codman believed that these tumors 
represent a repair process following rupture of a nutrient vessel. Konjetzny 
(1931) showed that intermedullary hemorrhage caused a reactive proliferative 
process. Lubarsch (1922) spoke of the lesion as a process of resorption and 
organization of focal hemorrhage and concluded that giant-cell tumors are not 
true neoplasms. Ritter (1900) in his studies of the cellular elements of the 
giant-cell tumors came to the conclusion that these elements are derived from 
the cells of the vessel walls. Rywkind (1927) decided that the giant-cell epulis 
was a reactive growth of granulation tissue. He believed that the giant cells 
arose from the mesenchyme. Hellner (1931) believed that the peripheral and 
central epulides were histologically the same. 
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Figs. 1-3.—The graphs illustrate the age distribution in decades of the connective tissue tumors. 
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Virchow laid great stress on the presence of spindle-shaped cells and 
classified the giant-cell tumors as sarcomas. In the more recent literature, von 
Albertini (1928) agreed with him in this conception. Von Albertini denied 
the endothelial derivation of the spindle cells as well as the giant cells. <Ac- 
cording to him the spindle cells are mesenchymal tumor cells. 

Miner (1922) produced giant-cell tumors experimentally by injecting 
powdered calcium salts in the form of sterilized ‘‘tartar’’ from the teeth into 
normal guinea pigs. The lesions produced showed infiltration by polymorphonu- 
clear cells; the foreign body (tartar) caused the formation of giant cells. 

Geschickter and Copeland (1936) considered the peripheral type to be a 
specific tumor occurring in the pericementum of the deciduous teeth. The 
cementum of the roots of the deciduous teeth is from the membranous bone and 
is covered by a periosteal coat which has a layer of proliferating osteoclasts that 
resorh the cementum and lossen the deciduous teeth prior to the eruption of the 
permanent teeth. The giant-cell ‘‘epulis’’ of the gingiva takes its origin in the 
proliferation of giant-cell odontoclasts which oceur during the shift from the 
deciduous to the permanent dentitions. They stated that the tumor rarely occurs 
before the age of 5 years and is most frequently seen between the ages of 2 and 
25 years. The giant-cell epulis is uncommon at the site of the molars and occurs 
most frequently near the canines, premolars, or incisors, or about the permanent 
teeth which were preceded by temporary structures. This theory does not ex- 
pYain the occurrence of giant-cell tumors in extraction sockets or from denture 
injury. 

In the material studied it was found that giant-cell tumors made up about 
8.4 per cent of all gingival growths or 1.3 per cent of all oral growths. The 
tumors oecurred more frequently in females than in males. Forty-three cases or 
68 per cent of the giant-cell tumors were in females (TabkI). The youngest 
patient was 6 years old, and the oldest was a 75-year-old man. This growth 
appeared in any decade of life; however, it was most frequent in the second 
and fourth deeades (Table I). 

The maxillary gingiva was affected more frequently than the mandibular. 
There were 27 cases located on the maxilla and 8 on the mandible. These neo- 
plasms seemed to have a predilection for the right side, where 19 cases were 
situated. There were no growths posterior to the premolar region. The lesions 
appeared with equal frequency in the anterior and the premolar regions (Table 
IT). 

These tumors may or may not be pedunculated. Usually they arise from a 
wide base, originating from the submucosal connective tissue or from the under- 
lying periosteal tissue. They vary in consistency but were usually found to be 
soft (Figs. 4 and 6). 

Involvement of the underlying alveolar process is recognizable in roent- 
genograms by the characteristic trabecular appearance. 


The microscopic section shows a surface of stratified squamous epithelium. 
The tumor tissue shows a stroma made up of spindle-shaped cells and numerous 
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giant cells. It is highly cellular in the center and fibrous at the periphery (Figs. 
10 and 11). 


Case Report.—The following case is illustrative. The patient, a 36-year- 
old woman, gave a history of having had a premolar tooth removed about two 
years previously. About a month or six weeks before admission to the clinie, 
gums’’ would 
bleed in this area on contact with the toothbrush. Examination showed a 


she had a crowned premolar tooth removed. She stated that her 


tumor in the premolar region which extended labially on the upper right side 





Fig. 4.—Giant-cell tumor. Note that the lesions cover three teeth. 

Fig. 5.—Fibroma. The tumor is situated above the incisor and seems to pass from the 
labial to the lingual. 

Fig. 6.—Giant-cell tumor. Tumor appeared reddish in color. 

Fig. 7.—Fibroma. Tumor appeared whitish in color and firm in consistency. 


of the jaw. The tumor was 1 em. in diameter. X-ray examination showed con- 
siderable destruction of bone almost to the root end of the cuspid, the distal 
surface of it apparently uncovered. Under Novocaine anesthesia the entire 
tumor was removed, the base was cauterized with phenol, curetted further, and 
‘auterized again. The cuspid tooth was removed on account of exposure. On 
section, the tumor was found to be covered by a normal epithelial layer. It 
was composed of many giant cells separated by spindle cells and collagenous 
fibers. 





SOL BERNICK 





III. Angiomas 


Of the gingival growths studied, angiomas made up about 1.5 per cent. Of 
the thirteen patients with this tumor, eleven were females and two males. In 
relation to angiomas found throughout the body, angiomas of the gingiva made 
up 5.2 per cent of the total group. The youngest patient was 14 years old while 
the oldest was 48. These tumors were located on the mandible and maxilla with 
equal frequency (Table II). They may be seen growing between two adjacent 
teeth extending from the buceal to the lingual surfaces of the jaws causing a 
separation and resorption of the crest of the alveolar bone. Others are found 
growing from the socket of the tooth that was extracted a few months before. 

The color of these tumors varies according to whether they contain arterial 
or venous blood. They may, therefore, be a light red to a deep purple. On 
pressure, the nodules are soft, and the blood may temporarily be forced out of 
them, making the area pale until the blood returns. 

Siegmund and Weber (1926) described a cavernous angioma the size of an 
egg which had formed in the region of the mental foramen on the mandible of 
a young boy. It was of particular interest because a profuse fatal hemor- 
rhage resulted from extraction of an adjacent tooth. 

Thoma states that most hemangiomas are formed from endothelial rudi- 
ments or from the endothelium of blood vessels. Inerease of blood pressure 
and loss of support to vessel walls from changes in the surrounding tissue tend 
to excite new growths of vessels, while increased rapidity of flow favors elonga- 
tion and dilatation of the walls. Virchow (1872) believed that angiomas re- 
sult from the action of local irritation on imperfectly formed vessels such as 
these in embryonic fissures. Ewing (1928) described angiomas resulting from 
violent extraction of molar teeth. The tumor usually remains of moderate 
dimensions but may gradually extend until it involves a considerable portion of 
the alveolar tissue. 

Histologically there is a series of anastomosing vascular channels enclosed 
by thin septa. There may be a large cystic space filled with blood. The stroma 
of the tumor is composed of a small amount of connective tissue. The vessels 
may be of capillary type or large irregular cavities lined with endothelial cells 
and separated by thin, nonvascular connective tissue. 


IV. Fibrosarcoma 


Peripheral fibrosarcoma of the alveolar process is an uncommon tumor in 
our series. Fibrosarcoma constituted 1.2 per cent of all gingival growths. It 
oeeurred both on the mandible and maxilla. It made up 2.7 per cent of all 
sarcomas diagnosed at the Department of Pathology. This tumor was found 
more prevalent in males than in females (5 males to 2 females). Fibrosarcomas 
usually develop in young adult life, but occasionally appear in old age. Our 
youngest patient was 11 years of age, and the oldest was a man 70 years of age. 

Peripheral fibrosarcoma grows from the periosteum apparently from the 
outer layers and develops in an outward direction, invading bone only to a small 
degree. Histologically, it is made up of huge spindle cells with a large amount 
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of cytoplasm and prominent nuclei with mitotie figures. Occasionally, oval, 
round, or polymorphic cells are formed. The fibers produced are secant in 
number, but those present are arranged in bundles. Tumor giant cells are 
also likely to be found. 

The outlines of a fibrosarcoma may be seen in roentgenograms if the ex- 
posure is properly made. The diagnostic feature in the slowly growing fibro- 


a 





Fig. 8.—Fibroma. Section shows numerous collagenous fibers. Note also closely packed 
cells with small, darkly stained nuclei and lack of vascularity. (Low magnification, K135.) 

Fig. 9.—Fibroma. Note numerous collagenous fibers, small darkly stained nuclei, and 
vascularity. (High magnification, x 650.) 

Fig. 10.—Giant-cell tumor. Note that the tissue shows a stroma made up of spindle- 
shaped cells and numerous giant cells. (Low magnification, 135.) 

Fig. 11.—Giant-cell tumor. Note giant cells and spindle-shaped cells. (High magnifica- 
tion, 650.) 
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sarcoma is intact bone adjoining the tumor; in the more malignant type, re- 
sorption and invasion. 
V. Melanoma 

Melanomas are rarely found on the gingivae and palate. Laidlaw and 
Cahn (1932) demonstrated melanoblasts in the gingiva. Fuchs and Kumer 
(1929) stated that melanoma is extremely rare in the oral cavity. These writers 
found in the entire medical literature only 29 cases, and added 2 eases of their 
own. According to their article this tumor is found principally on the gingiva 
of the maxillary alveolar process and the hard palate. Treves (1887) and Roy 
(1907) described melanotic sarcomas of the hard palate. Stewart and Philips 
(1922) reported a malignant melanoma of the gingiva. Darlington and Lef- 
kowitz (1936) reported 3 cases in the upper jaw, 2 in white men and 1 in a 
Negro woman. Siegmund and Weber (1926) described pigmented tumors which 
occurred on the palate. Arons (1939) described a malignant melanoma on the 
palate and found also supplementary growths on the gingivae in the region of 
the left incisor. Thoma reported a case occurring on the mandibular gingiva 
and floor of the mouth. 

In the material studied at the University of Minnesota, only 5 cases were 
found out of the 865 growths. They occurred on the mandible and maxilla. 
The lesion is sometimes flat but later becomes nodular and other times may be 
of papillary form. It is black in color and often coated. Histologically, 
melanomas of the mucous membrane do not differ from melanomas of the skin. 


VI. Myxomas 

Peripheral myxomas may be found on the alveolar process and the palate. 
A myxoma on the side of the maxilla was reported by Daniels (1908) occurring 
in a woman aged 27. A fibromyxoma on the surface of the mandible in a patient 
16 years of age was reported by Lindenbaum (1930). 

Only 4 cases were collected in the Department of Pathology. They made 
0.45 per cent of the total growths found on the gingivae and palate. Grossly 
these tumors are encapsulated and have a lobulated shape. On section the 
tumors are smooth, translucent, and gelatinous. The encapsulation of these 
tumors is rarely complete; the mucinous material tends to infiltrate the sur- 
rounding tissue. Microscopically there are spindle and stellate cells whose 
processes anastomose. 

VII. Lipomas 

Lipomas are very uncommon in the mouth. The palate and tongue are 
favorite locations for these tumors. Only 3 eases were collected in the material 
studied. The tumors are generally pedunculated or sessile, and soft. Lipomas 
oecur most frequently in adults. 


: Summary 


In a survey of the literature concerning the so-called epulis, differences in 
opinion concerning this lesion were encountered. The conflicting terminology 
made an accurate identification of this lesion on the gingivae and palate 
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difficult. A careful morphologic study permitted their being arranged into 
various groups according to their structure. The lesions in each group possessed 
a definite type of structure different from that of any other group. Thus each 
type constitutes a pathologie entity. 

Connective tissue tumors make up one such group. They constitute 23 
per cent of all growths found on the gingiva and palate in the material studied. 
The sex, age distribution, and the location of these lesions are somewhat similar 
to the inflammatory group, i.e., they occur more frequently in females, are 
found more commonly during the fourth and fifth decades, and are situated 
more often on the maxilla rather than on the mandible. 

Fibromas and giant-cell tumors are the two most frequent connective tissue 
tumors found on the gingivae and palate. Other tumors, such as lipoma, 
angioma, osteofibroma, myxoma, fibrosarcoma, and melanoma occur also, but they 
are less frequent than the fibromas and giant-cell tumors. 


The author is sincerely grateful to Dr. E. T. Bell, Dr. B. J. Clawson, and Dr. C. W. 
Waldron for their valuable advice and assistance. 
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NEWER ADVANCES IN SPRUE 


Davip ADLERSBERG, M.D., F.A.C.P.,* NEw York, N. Y. 


S PRUE is considered to be a syndrome and not a disease. The central point 
of the syndrome is impaired intestinal absorption of fat, fat-soluble vita- 
mins, and also some carbohydrates. The chief symptom of sprue is steatorrhea : 
bulky, tan-colored stools containing large amounts of undigested fat. In asso- 
ciation with steatorrhea there develops loss of weight which may be very con- 
siderable; there is a peculiar form of anemia, usually macrocytie in character, 
which resembles that of the Addisonian type; there are characteristic lesions of 
the mouth and tongue. The peculiar type of glossitis and stomatitis eventually 
resulting in a painful, sore, red mouth and the history of diarrhea should 
always remind one of sprue as a diagnostic possibility. The oral lesions may 
interfere with the proper alimentation of the patient and thus contribute to the 
development of a vicious circle: nutritional deficiency, poor alimentation, and 
inereased nutritional deficiency. There are other associated symptoms which 
are important from the diagnostic viewpoint, but are secondary to the disturbed 
function of the intestine. 

In severe cases of sprue, diminished concentration of calcium in the blood 
may be observed because large amounts of dietary calcium are lost in the ali- 
mentary tract in combination with fatty soaps. In some instances peculiar pig- 
mentation of the skin may be found; beeause of the peculiar pigmentation 
severe cases of sprue may even resemble Addison’s disease. The possibility 
that sprue may in some way be related to the adrenals was seriously discussed,' 
but our own studies were negative in this respect.2 Severe hypoproteinemia 
may develop in sprue with all the associated symptoms of edema, ascites, and 
hydrothorax. In almost all active cases of sprue, polyvalent vitamin deficiencies 
are found. The tongue and mouth symptoms are evidence of the deficiency of 
factors of the B complex, but evidence of vitamin A deficiency, vitamin D and 
vitamin K deficiency, as well as evidence of vitamin C deficiency, may be present 
in various combinations. Thus sprue may be associated with scurvy, hypo- 
prothrombinemia, and pellagra-like symptoms. There may be evidence of hepat- 
ic damage, and we observed cases of sprue with icterus and laboratory evidence 
of impaired liver function. 

Dr. Schein and I had the opportunity of studying forty cases of sprue? at 
the Mount Sinai Hospital. The location of the hospital in a neighborhood in 
which many Puerto Ricans live was a factor which contributed a considerable 
part of the material. But it must be stressed that typical cases of sprue were 
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observed in the white population of the hospital in patients who had never left 
New York City. One must realize that sprue of the nontropical variety is here 
with us. Unfortunately, many of these cases escape the correct diagnosis for 
years. 

The observations suggested classification of sprue into two groups: primary 
sprue and secondary sprue.” 


Mechanism of Impaired Digestion of Fat in Sprue 

Considerable information on fat digestion in the gastrointestinal tract is 
available through the work of many students in the field, particularly of Frazer 
and his co-workers in Birmingham, England,* Fat digestion may be divided 
into three phases: (1) intraluminar phase, in which the fat in the lumen of the 
small intestine is emulsified and split for later absorption; (2) intracellular 
phase, in which the fat passes through the membrane of the intestinal cell; (3) 
distributive phase, in which the fat spreads through the lymphatic or blood ves- 
sels into the body. 

It has been established that in biliary obstruction, hepatic cirrhosis, and in 
some instances of pancreatic disease, the first phase of fat digestion, especially 
the emulsification of fat, is disturbed. In tropical as well as nontropical sprue, 
this phase is not affected at all: emulsification of triglycerides is normal and 
there is normal enzyme activity. There is, however, an impairment of the sec- 
ond phase of fat digestion; the passage through the membranes of the cells of 
fatty material which has been normally split in the lumen is interfered with. 
The inability of the cell to absorb fat is fully obseure. Hormones may certainly 
affect intestinal absorption,* but their role in sprue is not established. It is 
not likely that deficiency of a single known fraction of the vitamin B 
complex is the cause for the disturbed absorption in sprue. However, this cell 
factor is probably in some way (chemical) related to one or more substances 
which are present in liver extract, especially in the crude brands, and/or 
pteroylglutamie acid (folie acid). ** 


Primary Versus Secondary Sprue 

The group of primary sprue included thirty-six patients who presented on 
clinical examination, in laboratory tests, and eventually at necropsy no gross 
organic disease of the small intestine or of the lymph glands which could have 
been responsible for the disturbed bowel function. The group of secondary 
sprue, four patients, presented well-known pathologic changes: lymphosarcoma 
of the gastrointestinal tract (one case), amyloidosis of the small intestine (two 
eases), and intestinal lipodystrophy or Whipple’s disease (one case). It was 
possible to differentiate the two types of sprue on the basis of clinical manifes- 
tations and laboratory data (Table I). 

The age of the patients ranged from 17 to 73 years (average 41) in pri- 
mary and from 33 to 55 years (average 44) in secondary sprue. The age of the 
patient is of no help in the differentiation of primary and secondary sprue. The 
duration of symptoms before hospitalization became necessary proved to be an 
important criterion. The duration of symptoms prior to hospitalization was 
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eighty months in primary sprue, and only five months in secondary sprue. That 
the average patient with primary sprue has had the disease for many years be- 
fore hospitalization became necessary is understandable if one considers that 
sprue, like many other nutritional disorders, has a spontaneous tendency to 
remissions and relapses in connection with seasonal variations. The diarrhea 
may improve spontaneously. The patient may feel better and may gain a few 
pounds in weight; the condition may fluctuate for many years and is misdiag- 
nosed as dyspepsia, colitis, and nowadays as psychosomatic disorder before 
hospitalization is necessary and therefore advised. In contrast, secondary sprue 
is a rapidly debilitating disorder leading to early hospitalization. 


TABLE I. COMPARATIVE DATA 





PRIMARY SPR) 


~~ SECONDARY SPRUE 








Number of cases 36 4 
Age range 16 to 73 33 to 55 
Age average 41 44 
Duration of symptoms prior to 

hospitalization (mo.) SO 4.75 
Burning of mouth and tongue Very frequent Rare 
Soreness and reddening Frequent Absent 
Clubbing of fingers Occasional Occasional 
Hemoglobin, percentage 62 74 
Red blood cell count (millions) 5.0 3.9 


Color index 


White blood cell count 


Bone marrow 


Gastric acidity 
Stool findings 


Serum protein, Gm./100 e.e. 


Serum calcium, mg. 


/100 e@.e. 


Serum phosphorus, mg./100 e.e. 
Phosphatase (alkaline), King- 


Armstrong units 


Dextrose tolerance test oral 


Dextrose tolerance 


test—intravenous 


Vitamin A blood level 
Vitamin A tolerance test 
Carotene blood levels 


Pancreatic enzymes 


Liver function 


Therapeutic response 


Hematologic 


Function of bowels 


General 


In 89% lor > 1 
6,712 


Erythroblastic 


or megaloblastic 


arrest 
S6% present 
Steatorrhea 
(fatty acids 
and soaps) 
5.8 
8.1 
3.4 


17.9 

Flat 

Normal 

Low 

Flat 

Low 

Present 

May be impaired 


0 to 4 plus 
0 to 4 plus 
0 to 4 plus 


Usually < 1 
10,525 


Normal 


Present 

Steatorrhea 
(fatty acids 
and soaps) 

5.85 

8.4 

5.1 


? 

Flat 
Normal 
Low 

Flat 

Low 

Present 
Normal (?) 


No response 
No response 
No response 
Deficiency pattern 








Roentgenologic observations Deficiency pattern 





3urning, soreness, and reddening of the mouth and tongue were charac- 
teristic of primary sprue (Figs. 1, 2, and 3). In secondary sprue severe glos- 
sitis and stomatitis were rare or absent. The basic organic disease of secondary 
sprue always terminates fatally, and there is not time enough for the develop- 
ment of severe mouth and tongue symptoms. 

Clubbing of the fingers was found in about 25 per cent of cases of sprue, of 
the tropical as well as nontropical variety; it was also seen in one ease of 


secondary sprue. 
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The morphologic blood findings were of great interest. The hemoglobin 
content was on the average 62 per cent in primary and 74 per cent in second- 
ary sprue. The average red count was 3,000,000 in primary and 3,900,000 in 
secondary sprue. Although secondary sprue is caused by severe consuming 
disease, it is associated with higher hemoglobin levels and red counts than pri- 
mary sprue. The color index represented an important differential diagnostic 
criterion. In 89 per cent of cases of primary sprue, the color index was one or 
more than one; in secondary sprue it was less than one. In primary sprue the 
anemia was hyperchromiec and macrocytic; in secondary sprue it was hypochro- 
mie and microcytic. The white blood count was not characteristic; it was lower 
in primary than in secondary sprue. Severe cases of primary sprue exhibited 
leucopenia and a diminished amount of platelets. Severe hemorrhage of the 
skin, of the gastrointestinal tract, and of the mouth were a part of the clinical 
symptomatology of severe sprue. The bone marrow in primary sprue was 
eharacterized by erythroblastic or megaloblastic arrest, whereas in secondary 
sprue the bone marrow was normal. 

Gastric analysis revealed presence of free hydrochloric acid in 86 per cent 
of eases of primary sprue and in three out of four cases of secondary sprue. 
Presence of hydrochloric acid in the gastric contents delineates sprue against 
pernicious anemia. The latter is characterized by identical peripheral blood 
count and bone marrow and by an absence of hydrochloric acid in the stomach 
contents. In presence of hydrochloric acid in the gastric contents, diagnosis of 
Addison’s anemia is more than questionable; the patient may prove to have 
macrocytie nutritional anemia, or if steatorrhea is present, sprue. 

Stool analysis revealed large amounts of fatty acids and soaps in both 
types of sprue. Microscopie examination, as well as chemical analysis of feces, 
has been made. The chemical analysis of feces permits a more quantitative 
evaluation of the defect of absorption. In pancreatic disease, the fat found in 
the stools is unsplit or neutral fat since the first or intraluminar phase of fat 
digestion is impaired. In sprue, this phase is normal but the inability to absorb 
fatty acids and soaps results in bulky stools full of these products of fat di- 
gestion. There was no difference between primary and secondary sprue in re- 
spect to the type of steatorrhea. 

There was no significant difference in the blood proteins between primary 
and secondary sprue. The serum calcium was on the lower side in both types 
of sprue, and typical manifestations of tetany were encountered in primary and 
in secondary sprue with Chvostek’s sign and ecarpopedal spasms which required 
oral or intravenous administration of calcium. A moderate elevation of serum 
phosphorus was seen in secondary sprue. In presence of osteoporosis, eleva- 
tion of alkaline phosphatase was found; the average level in primary sprue 
was 17.9 King-Armstrong units which is higher than normal; in secondary 
sprue, no analyses of alkaline phosphatase were made. 


After oral administration of glucose the blood sugar level failed to show 
the normally occurring elevation; in both types of sprue the blood sugar curve 
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remained fiat. After intravenous administration of glucose, the normally 
occurring type of blood sugar response was observed in both types: elevation 
and gradual decrease to the fasting level. Thus, intestinal absorption and di- 
gestion of glucose are impaired in both forms of sprue. Some monosaccharides 
are apparently better absorbed. It is well known that in sprue and eeliac 


Fig. 1. 


Fig. 2. 


Fig. 3. 





Fig. 1.—Acute swelling and reddening of tongue, cracking of lips, and mild cheilosis. 
Fig. 2. seefy, red, fissured tongue. 
Fig. 3.—Acute glossitis and perléche. 
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disease (celiac disease is sprue in childhood), bananas, strawberries, and 
other typical constituents of the specific diet are well utilized. 

The blood level of vitamin A was low in primary and in secondary sprue. 
Vitamin A and other fat-soluble vitamins encountered the same difficulty as fat 
in absorption by the intestinal wall. Thus, the vitamin A tolerance test in 
which a standard dose of 180,000 I.U. of vitamin A in oil were given by mouth 
showed absence of the postabsorptive elevation of the vitamin A level in the 
blood, and the curves remained ‘‘flat.’’ Similarly, there was a disturbed ab- 
sorption of the pro-vitamin, carotene: the carotene levels in the blood were ex- 
tremely low in primary as well as in secondary sprue, often even lower than 
those of vitamin A.” © 

The production of pancreatic enzymes was not diminished in sprue. Lipase, 
trypsin, and diastase were present on duodenal drainage in both types of sprue. 

Liver function was found to be impaired in patients with primary sprue 
in whom the occurrence of icterus and liver enlargement, sometimes in asso- 
ciation with splenomegaly, focused clinical suspicion on this organ. Without 
details, the icterus index, the hippuric acid synthesis, the cholesterol partition, 
and the prothrombin index were indicative of impaired liver function in this 
group of sprue patients. Our knowledge of the role of hepatic function in 
sprue is scant, and there is great need for additional research. 

The varying therapeutic response in the two types of sprue was also of 
diagnostic significance. In primary sprue, the response to therapy may range 
from excellent to negative. In this group, only six patients died of the dis- 
ease, although they had responded previously to specific treatment. In second- 
ary sprue, there was no therapeutic response whatsoever; in all four patients 
the disease terminated fatally. 

The hematologic response in a successfully treated patient with primary 
sprue was often dramatic. Within a few days of liver and folie acid therapy 
there was a considerable reticulocyte response and a remarkable rise in the 
hemoglobin level and in the number of red cells. The results resembled those 
observed in pernicious anemia. Equally striking were the changes in the fune- 
tion of bowels in the successfully treated patient. Diarrheal movements sub- 
sided and were replaced by one to two formed stools which, however, might 
have contained large amounts of fat. 

In long-range terms the hematologic response in cases of primary sprue 
superseded the improvement in the function of the bowels. Many of these cases 
maintained a normal blood count and hemoglobin level despite the tendency 
to looseness of the bowels, especially under emotional stress, in association with 
intercurrent infection or simply after meals of a somewhat higher fat content. 
Whereas the successfully treated patients with primary sprue gained consider- 
able weight during hospitalization (up to twenty pounds in a few weeks), there 
was progressive loss of weight to fatal termination in secondary sprue. 

Roentgen examination of the gastrointestinal tract often revealed in sprue, 
as well as in other instances of nutritional deficiencies, the so-called ‘‘ deficiency 
of the small intestine. There was segmentation and puddling instead 


99 


pattern 


of the continuous filling of the loops. exaggeration of the markings, or striking 
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smoothness of the wall (‘‘moulage sign’’), associated with hypermotility and in 
late stages with definite hypomotility. There was no essential difference between 
the patterns of the small intestine in primary and secondary sprue. The de- 
ficiency pattern is not specific because it may be found in other states such as 
hypoproteinemia, allergic or anaphylactic reaction, and after certain drugs 
(e.g¢., morphine) ; nevertheless, it remained to be a characteristic finding in sprue, 
especially of the severe variety.’ Successful therapy reverted the disturbed 
motility and the deficiency pattern to normal, or at least caused considerable im- 
provement. In other instances, marked improvement in the general condition 
and bowel function may be observed despite persistence of an abnorma! pattern. 


Post-Mortem Findings 

Post-mortem studies were performed in six cases of primary and four cases 
of secondary sprue. They offered in primary sprue, in absence of striking 
anatomical alterations, relatively unknown findings, and in secondary sprue, 
well-known morbid processes interfering with digestion and absorption. 

Primary Sprue.—Large amounts of granular pigment identified as hemo- 
fuscin were found in the muscularis propria of the small intestine in two cases 
(Fig. 4). The importance of hemofuscinosis is not clear. It may well be 
related to the so-called ceroid pigment recently described by Pappenheimer and 
Victor® in vitamin E-deficient animals and in man with malabsorption syn- 
dromes. Sprue is associated with malabsorption of all fat-soluble vitamins, 
and there is evidence of deficiency of vitamin A (clinical and chemical evi- 
dence), vitamin D (bone changes and abnormalities of calcium metabolism), 
vitamin K (hypoprothrombinemia and bleeding). Vitamin E deficiency would 
well fit in and complete the picture of deficieney of all fat-soluble vitamins in 
sprue. Darby et al.® actually proved recently hypovitaminosis E in sprue. 

Striking lesions consisting of deformities of the villi and formation of hya- 
line bands in all portions of the small intestine were found in one case (Fig. 
5). Dr. Schein described this lesion in detail and emphasized the subsequent 
vascular distortion.'? The important role of the villi in the resorption of sub- 
stances from the small intestine is well established, and it is obvious that such a 
widespread lesion of the villi may prevent the transport across the intestinal 
membrane. Beeause of the delicate character of the lesion, special precautions 
concerning autolysis and inadvertent trauma at autopsy are necessary. The 
post-mortem examination must be performed immediately after death, and 
manipulation of the small intestine should be limited to a minimum. 

Unusual broad fibrous trabeculation of mesenteric lymph glands was found 
in two eases (Figs. 6 and 7). In a preliminary control series of forty mesen- 
teric lymph nodes of all types of cases, a counterpart to these changes was not 
found. Recently, however, fibrous trabeculation of lymph nodes was seen in a 
few instances of prolonged chronic passive congestion without any evidence of 
sprue (unpublished observations by Drs. Schein and Zak). Thus the significance 
of these findings cannot be evaluated at present. 

Because of their location in the absorption pathways of the small intestine, 
changes in the lymph glands are of course of great interest in the study of dis- 
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turbed absorption in sprue. In tuberculosis of the mesenteric glands, especially 
in children (tabes mesenterica), a clinical picture somewhat similar to celiac 
disease or sprue may be observed; the disturbed absorption is then mechanical, 
caused by infiltration of the lymph nodes with tuberculosis. The unusual fi- 
brous trabeculation of the mesenteric lymph glands in sprue might result in 
similar impairment of absorption. This, however, requires further studies and 
especially further controls. 


Fig. 4. 





Fig. 5. Fig. 7. 


Fig. 4.—Large amounts of pigment (hemofuscin) within cytoplasm of the smooth muscle 
cells in muscularis propria of duodenum (Adlersberg and Schein*). 

Fig. 5.—Hyaline bands and villus deformities in section of ileum (Adlersberg and Schein’). 

Fig. 6.—Broad fibrous trabeculation of a mesenteric node in a case of sprue (Adlers- 
berg and Schein’). 

Fig. 7.—Normal mesenteric node (control). 


Additional findings must be summarily mentioned. A few cases showed 
fibrosis of the pancreas in absence of gall bladder disease. In two cases there 
were noteworthy changes in the liver: in one, acute atrophy of the liver, in an- 
other, extreme steatosis resembling early cirrhosis of the liver. These findings 
may be important because of the role of the liver in nutritional disorders, and 
especially in pernicious anemia and sprue. 


Secondary Sprue.—The pathologic alterations in this group caused me- 
chanieal interference with intestinal absorption through disease of the intes- 
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tinal wall or the tributary lymph nodes. One of the patients had extensive 
lvmphosarcoma which involved the mucosa as well as all other layers of the 
wall of the entire small intestine. Another patient had intestinal lipodys- 
trophy (Whipple’s disease) with collection of large amounts of lipoid material 
in the villi. Mechanical obstruction to such a degree was not evident in the 
other two patients who had no mesenteric adenopathy or gross involvement of 
the small intestine. Only histologic examination revealed structural damage in 
the form of considerable deposits of amyloid. It is, therefore, justified to say 
that gross examination of the small intestine should always be supplemented 
by critical histologic examination in seemingly negative cases. Amyloidosis 
of the smal] intestine was associated with hypernephroma in one case and with 
Hodgkin’s disease in the other. 


Atypical Sprue 

There is a group of milder or incomplete cases of sprue which remain diag- 
nostie problems: e.g., otherwise typical primary sprue without diarrhea, in 
which only the high fat content of the formed, normal-looking stool will establish 
the diagnosis. Sprue in partial remission may similarly resemble a forme 
fruste of the disease by absence of diarrhea or presence of a secondary type of 
anemia instead of the characteristic macrocytosis and hyperchromia. Such a 
patient presents himself complaining of vague abdominal pains, occasional diar- 
rhea, weakness, and tiredness.'' If you recall the fact that in primary sprue 
the duration of the disease before hospitalization became necessary was eighty 
months, then you can easily visualize all types of erroneous diagnoses that have 
been made in these eases. The correct diagnosis may be difficult in the mild or 
atypical case and may require careful stool examinations and the performance 
of additional tests (glucose or vitamin A tolerance tests). 


Specific Therapy 

The dietary therapy in sprue consists of a low fat, high protein diet with 
only moderate amounts of carbohydrate preferably given as mososaccharides. 
Bananas and strawberries, egg whites, lean scraped beef, ground or minced 
chicken, and pot cheese are a good start. The amount of food is gradually in- 
creased in proportion to the patient’s tolerance, and small amounts of bread 
and other starches may be addd. High-protein skim milk may be tried. Liver 
extract, preferably in erude form, or folie acid,'? as well as vitamin concen- 
trates, are given from the beginning, Crystalline vitamin B,. exerts remarkable 
hemopoietic activity; its role in the therapy of sprue is being carefully studied. 

Although some patients are cured by one course of specific therapy for the 
rest of their lives, the majority do not respond so satisfactorily and must be 
maintained on liver or folie acid therapy for many months and years. An at- 
tempt to stop specific medication may lead, in a similar way as in pernicious 
anemia, to a complete relapse in a few weeks. There are finally therapy-resist- 
ant patients who fail to respond to large amounts of the refined as well as the 
erude liver extract, and, as we observed in one ease, to large amounts of folic 


acid. 
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Summary 
1. Primary sprue is a syndrome characterized by impaired absorption 
of the intestinal cells probably on a nutritional basis; this disorder is as a rule 
reversible by specific therapy. Secondary sprue is an irreversible syndrome 
caused by morbid processes involving the intestinal wall or the tributary lymph 
nodes. 

2. Clinical differentiation of primary and secondary sprue is possible on 
the basis of (a) duration of symptoms, (b) presence of characteristic oral and 
lingual lesions, (¢) typical hematologic changes, and (d) response to therapy. 
Gastrointestinal manifestations, as well as analyses of blood, duodenal contents, 
and feces, are similar in both groups. 

3. Sore mouth with acute glossitis with a history of bulky, tan-colored 
stools (steatorrhea) should arouse the suspicion of the physician or dentist as 
to the possibility of sprue. 

4. The pathologic changes in the intestinal villi, in the muscularis mucosae, 
and in the mesenteric glands encountered in both types of sprue were discussed. 
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ANOMALIES OF HUMAN DENTITION 


Maurice J. OrtnGcER, D.D.S., New York, N. Y. 


Ppa anomalies of human dentition are of academic interest to the dental 
profession because they are deviations from the normal. Some anomalies, 
like the ordinary supernumerary tooth, are fairly commonplace. Interest in 
these has been confined largely to the fact that they are superfluous and do not 
belong where they develop. Others are of interest because of the conditions 
under which they develop. Less frequently, anomalies are encountered in the 
form of abnormal complete dentition or of individual tooth formations that 
open fascinating avenues of conjecture as to the causative factors behind Nature’s 
having strayed from the normal, 

Scientific investigation has sueceeded in establishing the reasons for and 
pattern of the phenomena of the various developmental stages of dental strue- 
ture, and for the pathologie changes that accompany dental disease, Although 
we presume that prenatal influence, heredity, metabolism, and disease are un- 
doubtedly important factors, the specifie reasons for and etiological factors 
involved in the phenomena of dental anomalies are as yet comparatively un- 
known. The material in this paper is presented in the hope that it may help 
to stimulate interest in this problem. 


Case 1.—The patient was a 24-year-old white woman. 





Chief Complaint.—Seven years after her mandibular right first molar was 
extracted, she became aware of a small, hard mass protruding from the crest 
of the ridge of the edentulous area. The mass felt smooth to the tongue and 
was completely painless. The patient thought it was a root fragment of the 
extracted molar that had emerged to the surface from the site of the old socket, 
and came to have it removed. 


Clinical Examination.—The presence of a firmly embedded round white 
nodule, projecting 2 mm. above the gingival mucosa and approximately 2 mm. 
in diameter, was noted in the area. 


Roentqenoqraphic Examination.—Roentgenographie examination revealed 
g gray 
the presence of a well-proportioned miniature tooth in the area (Fig. 1). 


Macroscopic Examination Examination of the extracted supernumerary 
tooth revealed it to be perfectly formed. It was a symmetrically shaped tooth, 
6 mm. in over-all length. The coronal portion was 2 mm. in height, and the 
root portion 4 mm. long (Fig. 2). The dentoenamel junction was well defined, 
and both the coronal enamel and the root cementum were normal] in appearance 
and in texture. Under magnification it was clearly evident that the crown of 
the tooth was composed of two cusps, and appeared to be a miniature replica of 
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a typical premolar crown (Fig. 3). An apical aperture was present, indicating 
that in all likelihood this tooth had received a normal nerve and blood supply. 

This case presents two concurrent but separate phenomena that had existed 
simultaneously. The first phenomenon was that this was a supernumerary 
tooth. The second was the fact that this supernumerary tooth was miniature in 
size. Let us consider the two phenomena chronologically. 

When was the anlage of this supernumerary tooth formed? Was it formed 
at the same time as those of the normal dentition? If so, why, after a lapse of 
seven years following the removal of the molar, did this tooth suddenly manifest 
itself, and why did it erupt in the region of the socket of the extracted tooth? 
If the tooth germ had been formed and developed after the molar was extracted, 
what stimulated its formation? 


Fig. 1. Fig. 2. 





Fig. 3. 
Fig. 1.—Case 1. Print of x-ray film. 
Fig. 2.—Case 1. Tooth exact size. 
Fig. 3.—Case 1. Tooth enlarged x3. 


Examination of this tooth had shown that it apparently was not of miniature 
size as a result of arrested development, since, despite its abnormal size, it was 
fully formed and structurally normal. What then was the exciting factor 
responsible for the abnormal developmental phenomenon that resulted in the 
miniature size of this tooth? 


Case 2.—The patient was a 39-year-old white man who complained of 
discomfort in the left maxillary molar region. 


Clinical Examination.—The teeth were in normal alignment. There was no 
evidence of caries. The gingival mucosa around the third molar on the affected 
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side appeared swollen and angry red in color. Upon pressure a purulent exudate 
was expressed from the area, The tooth was slightly mobile, and the crown 
appeared to be malformed. 


Roentgenographic Examination.—The teeth appeared normal, but consider- 
able radiolucence of the investing alveolar bone was noted in the affected third 
molar area. 


Macroscopic Examination.—The third molar was extracted. On examination 
it was noted that the coronal height was in normal proportion to the total tooth 
length. The coronal portion was composed of three individual tooth crowns 
joined together and fused to a common conically shaped root. Evidence of the 
fusion of the three coronal segments continued, in the form of grooves that 
extended almost halfway down the root (Fig. 4). Two of the coronal segments 
formed what appeared to be normally shaped premolar crowns. The third had 
an additional groove in the buecal cusp area, giving it the appearanee of re- 
sembling a poorly shaped molar crown (Figs. 5 and 6). The right maxillary 
third molar appeared to be normally formed. 





Fig. 4. Fig. 6. 
Fig. 4.—Case 2. Tocth enlarzed X3. 
Fig. 5.—Case 2. Occlusal view enlarged x2. 
Fig. 6.—Case 2. Occlusal view enlarged x3. 


Was this a case of gemination, a freak tooth formation that had developed 
from a single tooth anlage, or had there originally been three separate tooth 
germs, one of them of the normal molar, and the other two of supernumerary 
teeth that had all fused together after germination because of close proximity 
and crowding due to the confining anatomical limitations of the tuberosity ? 

Case 3.—The patient was a 27-year-old white man, He was referred for 
consultation and possible root amputation of a devitalized maxillary central 
incisor. 
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Clinical Examination.—A full complement of teeth were present. Some loss 
of structure of the incisal third of the maxillary central incisors was noted, but 
the teeth otherwise appeared relatively normal. 


Roentgenographic Examination.—Roentgenographic examination revealed 
the presence of a supernumerary cuspid-shaped tooth, lying in the exact median 
line of the maxilla. The position of this tooth was inverted, with the crown 
pointed toward the posterior margin of the maxilla, and the root directed toward 
the central incisors, in the line of symphysis of the two maxillary bones. The 
outline of the tooth was not uniformly sharply delineated. The root portion 
appeared to be the same length as the coronal portion, and the apical third of 
the tooth, somewhat diffused in outline, appeared to blend with the surrounding 
bony structure, giving it the appearance of a dense area of maxillary bone 
(Fig. 7). 





Fig. 7.—Case 3. 


Macroscopic Examination—The impacted supernumerary tooth was removed 
and carefully examined. It was essentially normal in appearance and structure. 
The erown was large and well developed. The root was somewhat longer than 
it had appeared on the roentgenogram. The root was fully developed except at 
the apex, where a wide apical aperture was noted. The tooth had been embedded 
in a slightly tilted position posteroanteriorly, with the apical third most superior 
and covered with the greatest thickness of the dense overlying maxillary bone, 
thereby giving it the diffused appearance on the roentgenogram. 

Supernumerary maxillary anterior teeth in the region of the symphysis are 
not uncommon, and have been reported by Coupland' and many others. Rarely, 
however, are these teeth located in the exact line of symphysis. In most of the 
eases reported, the development of these teeth appeared to be almost completely 
arrested, so that most commonly they did not progress far beyond the follicular 
stage. In this case, why did the supernumerary tooth develop in the exact line 
of fusion of the two maxillary bones? Did the anlage lodge there, and tooth 
development start prior to the fusion, with the two maxillary bones ultimately 
fusing around it, or did the anlage form and develop there after fusion had taken 
place? From what source did this tooth, lying completely out of the normal 
alignment, obtain the nerve innervation and blood supply necessary for its 
developmental growth? 
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Case 4.—The patient was a 21-year-old white woman who complained of 
discomfort in the anterior maxillary region, 


Clinical Examination.—The upper left lateral incisor was missing. The 
upper left central incisor had been used as an abutment tooth for a cantilever 
bridge, with a three-quarter crown inlay carrying a pontic to restore the missing 
lateral incisor. The crown of the upper right central incisor had been restored 
with a three-quarter crown inlay. The coronal portions of both central incisors 
and the right lateral incisor appeared normal in shape and size. The occlusion 
was normal. On digital pressure and manipulation, all three incisors appeared 
markedly mobile. 


Roentgenographic Examination.—The patient presented a roentgenogram 
that had been taken the day previously at a commercial x-ray laboratory. 
Examination of this film showed what appeared to be a drastic foreshortening 
of the anterior teeth. The roentgenogram was retaken, with adequate precau- 
tions observed to eliminate foreshortening. Examination of the new film re- 
vealed similar findings. The root portion of the left central incisor appeared 
to be approximately 2 mm. long, the right central incisor about 1 mm. long, and 
the right lateral incisor about 3 mm. long. The root of the right cuspid was 
about 6 mm. long. <A root canal filling was present in the canal of the right 
lateral incisor. An area of radiolucence, composed of two spherical areas con- 
tiguous to and pyramided upon each other, extended upward from the right 
central incisor. The abbreviated root end of the tooth extended slightly into 
the larger sphere, which was 6 mm. in diameter, and on top of this rested the 
smaller sphere, 5 mm. in diameter. Both spheres appeared to be well cireum- 
scribed. Approximately 3 mm. above the left central incisor, a narrow band, 
sclerotic in appearance and semilunar in shape, was present. No other signifi- 
cant findings were noted (Fig. 8). 





s A 
Fig. 8.—Case 4. 


Macroscopic Examination.—The three incisor teeth were extracted. Exami- 
nation of these teeth revealed that the root portions were actually as diminutive 
in length as they had appeared to be on the roentgenograms. The roots seemed 
undeveloped, and the apical apertures were: wide open. The texture of the root 
portions, including the apical ends, was smooth, and there was no evidence of 
erosion such as is commonly noted around badly resorbed roots. 
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According to Thoma,’ tooth structure resists resorption much more than 
does bone. With the exception of the right central incisor area, there was no 
roentgenographie evidence of marked bone resorption in this ease. The tooth 
sockets appeared to be relatively normal upon exploration with a curette after 
the teeth were removed. No granulomatous tissue was present. The alveolar 
bone of the sockets offered normal resistance to the curette, with no physical 
evidence of structural degeneration. Marshall? in 1935 presented the fact that 
there is a relationship between blood supply and resorption of the tooth, just as 
is the case with bone. He stated that when hyperemia is produced in the perio- 
dontal membrane by pressure on the roots, resorptive processes result. In this 
“ase, there was no clinical evidence of hyperemia of either the periodontal or the 
gingival tissues. The comparatively normal occlusal relationship and the normal 
appearance of the gingival mucosa tend to rule out resorption resulting from 
disuse atrophy. There was no clinical evidence of any degree of attempt at 
repair of the resorption by the apposition of new cementum laid down on the 
original root structure, as is frequently found in teeth that had undergone 
marked resorption. This patient was young, in apparently normal health, with 
no medical history of hypothyroidism or hyperparathyroidism, nor was there 
evidence of the marked osteoporosis commonly associated with these diseases. 
Was this then a case of idiopathic resorption with metaplasia, with resorption 
taking place after the teeth had fully developed, or was it a case of arrested 
development of the root portions? If it were the former, why was there no 
elinieal or roentgenographiec evidence of apposition around the right central and 
lateral incisors and cuspid teeth, such as oceurs simultaneously with the re- 
sorption in this disease? If it were the latter, why was the arrested develop- 
ment limited to the roots of the maxillary anterior teeth, and why did the coronal 
portions fully develop, and not the roots as well? 

Case 5.—The patient was a 58-year-old white woman. She was referred 
for extraction of all remaining teeth and alveoloplasty, to prepare her for full 
denture prosthesis. 





Fig. 9.—Case 5. 


Clinical Examination.—Marked gingivitis and multiple parodontal abscesses 
were noted in both the maxillary and mandibular regions. In the maxilla, the 
teeth from the right first premolar to the left second premolar inclusive were 
present. In the mandible the teeth from the left cuspid to the right second 
premolar inclusive were present. 
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Roentgenographic Examination—Roentgenographic examination revealed 
areas of radiolucence in the regions of the parodontal abscesses, and that each 
mandibular cuspid tooth had an accessory root, well defined on the roentgeno- 
grams (Fig. 9). 


Macroscopic Examination.—After the teeth were extracted, they were care- 
fully examined. The maxillary cuspids were normal in appearance. The man- 
dibular cuspids appeared round buccolingually, and somewhat flattened mesio- 
distally. On the flattened aspects of the teeth grooves were present, extending 
from the dentoenamel junctions halfway down the root lengths. At this point 
the respective roots subdivided, and from that point diverged into two branches, 
each branch forming a separate root with its own apical aperture. The roots 
of these teeth closely resembled the roots of maxillary first premolars, although 
the coronal portions looked like normal mandibular cuspid crowns. 

Why did only the mandibular cuspids have the accessory roots, and not 
the maxillary euspids as well? Why was the malformation bilateral, and why 
limited to the cuspids? 


Case 6.—The patient was a 48-year-old white man who was referred for the 
removal of a badly broken-down mandibular left second molar. 


Clinical Examination.—The patient had a full complement of teeth in posi- 
tion, except the mandibular left third molar, which was missing. The mandibu- 
lar left second molar showed extensive coronal decay. 


Roentgenographic Examination.—Roentgenographie examination verified 
the fact that the mandibular third molar was missing and that the extensive 
coronal decay of the second molar involved the-pulp. 


Macroscopic Examination.—The carious mandibular left second molar was 
extracted. Examination of the extracted tooth revealed the presence, on the 
distal aspect of the distal root, at approximately one-third the root length below 
the dentoenamel junction, of a smooth, white, round knob of what appeared to 
be enamel substance projecting from and fused to the root surface (Fig. 10). 





Fig. 10.—Case 6. 


The patient, highly intelligent, was positive that he never had any tooth 
extracted prior to the removal of this second molar. Three third molars were in 
position, but the fourth, which would normally be adjacent to the distal aspect 
of the extracted second molar, was missing. Did the presence of this projecting 
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enamel-like knob on the distal root of the second molar represent the anlage of 
the missing third molar, or was the third molar congenitally missing, and this 
merely a malformation of the second molar? The position of the enamel-like 
knob, fused to the distal aspect of the distal root of the second molar, lends 
plausibility to the theory that it represented the anlage of the missing third 
molar that had been crowded against, and became fused to, the second molar, 
and therefore had failed to develop into a normal tooth. 


Case 7.—The patient was a 28-year-old white woman who complained of 
pain in the right mandibular molar region. 

Clinical Examination.—The coronal portion of the mandibular right second 
molar was extensively decayed, with the occlusal half of the crown destroyed. 


Roentgenographic Examination.—Roentgenographie examination revealed 
that the earies involved the pulp. The tooth had a long, sharply curved mesial 
root and a straight distal root, with what appeared to be a wide, dense bony 
septum between the roots. 





Fig. 11.—Case 7. Lingual view. 


Macroscopic Examination Examination of the extracted tooth revealed 
the presence of an accessory root on the lingual aspect of the tooth, extending 
downward from the bifureation, in the exact position in which lingual roots of 
maxillary molars are normally located. This was not a spur, but a normally 
formed root, somewhat curved, with the convex surface toward the lingual (Fig. 
11). It was slightly less than one-half the length and thickness of the normal 
roots, slender, and.had an apical foramen through which it apparently had 
received its nerve and blood supply. Its position, eurved shape, and the thick- 
ness of the interseptal bone had obscured its presence on the roentgenogram. 


Roentgenographic Examination —Roentgenographie examination of the left 
mandibular molar teeth showed them to be two-rooted, normal in shape and form. 
Three- and even four-rooted mandibular molars are not uncommon, but why was 
this accessory root in exactly the same relative position as the lingual root of a 
maxillary molar? Why was this one, of the six mandibular molars, the only 
malformed tooth ? 
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Case 8.—The patient was a 53-year-old white woman who was referred for 
multiple extractions to prepare her mouth for full denture prosthesis. 

Clinical Examination.—A total of eleven maxillary and mandibular teeth 
and retained roots was present. No visible abnormality was noted. 


Roentgenographic Examination—Roentgenographie examination revealed 
the presence of a large radiopaque mass, sclerotic in appearance, in the region 
of the left maxillary tuberosity, immediately contiguous to the roots of a badly 
broken-down maxillary second molar still in position. There was no evidence 
of a third molar tooth in this area, and presumably the third molar had either 
been extracted previously, or was congenitally missing. 





Fig. 12. Fig. 13 Fig. 14. 
Fig. 12.—Case 8. Occlusal aspect. 
Fig. 13.—Case 8. Lateral aspect. 
Fig. 14 Case 8. Apical aspect. 


Macroscopic Examination.—The teeth were extracted. When the maxillary 
second molar was removed, it was noted that the roots terminated in a large, 
bulbous, solid mass. Examination of the tooth and the mass revealed that what 
had appeared to be a sclerotic bone mass on the roentgenogram was really a tooth 
that had grown around and become fused to the roots of the second molar to form 
a solid mass. The fused tooth appeared as an ovoid, shapeless mass, with a 
diminutive, incompletely developed crown. The crown presented a spongy 
eraterlike depression on its occlusal surface, to which some alveolar bone adhered 
(Fig. 12). A narrow band of comparatively normal-appearing enamel was in 
evidence around the outer periphery of the crown (Fig. 13). The fused tooth 
had no definite root formation, but in the center of the bottom of the ovoid 
mass was a tiny ecuplike depression, through which what appeared to be the apices 
of the second molar roots penetrated to the outer surface of the surrounding 
mass. In this euplike depression were two apical orifices (Fig. 14) through 
which it was possible to introduce diagnostic wires into the roots of the second 
molar. 
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As there was no other tangible evidence of the presence of a third molar, 
and from the position of the fused tooth, it would appear reasonable to assume 
that the fused ovoid tooth mass was the third molar, impacted, that had grown 
around and become fused to the roots of the second molar. This fused, impacted 
third molar had undergone some measure of development, as evidenced by the 
presence of the well-defined band of enamel around the periphery of the crown. 
No apical orifice leading into the fused tooth could be discovered, through which 
this tooth could have received an independent nerve innervation and blood sup- 
ply. Two probabilities therefore present themselves. The first is that the fused 
tooth had originally had an independent nerve and blood supply, which had been 
destroyed in the process of fusion, thus prematurely terminating the further 
development of the tooth. The other is that the tooth may never have had an 
independent nerve and blood supply, but, after it became fused to the second 
molar, obtained some measure of nerve innervation and blood supply from the 
second molar, in the manner of a parasitic growth that obtains its nourishment 
from its host, and that the nourishment obtained in this manner had been in- 
sufficient to permit complete development of the tooth. 


Case 9.—The patient was a 46-year.old white man who presented himself 
for routine clinical and roentgenographic examination. 


Clinical Examination.—Clinical examination was essentially negative. <A 
full complement of thirty-two teeth, in normal alignment and ‘occlusion, was 
noted. 


Roentgenographic Examination.—Roentgenographie examination revealed 
the presence of supernumerary impacted right and left maxillary fourth molars, 
lying immediately posterior to and slightly higher than the third molars, in the 
heels of the tuberosities (Figs. 15 and 16). No pathology was in evidence. 





Fig. 15.—Case 9. Fig. 16.—Case 9. 


The presence of such anomalies, or of pathology, are always suspect, in the 
search for possible causative agents in cases of atypical neuralgia and tic 
douloureux.? In this case, neither the occlusion nor the temporomandibular 
articulation appeared to be affected, and the patient suffered no physical dis- 
comfort from their presence, so these supernumerary teeth were not extracted. 
It is interesting to note that the patient was of average build, and his facial 
bones, including the maxilla and mandible, were neither massive nor unduly 
large, as might be expected from the presence of atavistic* supernumerary fourth 
molars, yet his normal complement of teeth was in good alignment, with no 
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crowding. There was no family history of the presence of supernumerary teeth. 
The mandible was fully as well developed as the maxilla, and there was actually 
more available space for the presence of fourth molars there than in the maxilla. 
Roentgenographie examination with intraoral films and lateral-jaw plates, how- 
ever, failed to reveal the presence of any fourth molars in the mandible. Why 
should Nature have placed these atavistie supernumerary fourth molars to 
develop where there was the least available anatomical space for their presence ? 

Case 10.—The patient was a 31-year-old white woman who was referred for 
consultation. 

Clinical Examination—Two maxillary lateral incisors were noted to be 
present on the right side. One lateral incisor was present on the left side. The 
mandibular dentition appeared normal. The maxillary right central incisor and 
the second (posterior) lateral incisor were rotated slightly. All the other teeth 
were in regular alignment, and the occlusion was relatively normal throughout, 
including the area of the two right lateral incisors. 

Roentgenographic Examination.—Roentgenographic examination revealed 
that both maxillary right lateral incisors had fully developed roots. The crown 
of the more anterior of the two teeth was slightly bell-shaped, but otherwise 
normal in appearance. The root of the tooth had a sharp dog-leg bend toward 
the mesial, from the cementoenamel junction downward for approximately 3 
mm., and then it tilted slightly toward the distal. Both teeth appeared to have 
normal pulp chambers and root canals (Fig. 17). No roentgenographie evidence 
of supernumerary teeth anywhere else in the patient’s maxilla or mandible was 
found. 


r bag I 


. | 





Fig. 17.—Case 10. 


The patient related that the more posterior of the two lateral incisors had 
erupted at about the same time that the left permanent lateral incisor erupted, 
but that the right deciduous lateral incisor had remained in position until she 
was about 12 years old, at which time it had loosened and been removed. After 
the deciduous tooth was removed, the more anterior lateral incisor erupted in the 
space that the deciduous tooth had occupied. To the best of her knowledge, she 
had had a normal complement of deciduous teeth. No other members of her 


family had any supernumerary teeth. 
Which of these two teeth was the supernumerary? Was the anlage of the 
supernumerary tooth formed at the same time as those of the rest of the den- 
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tition, and did it develop simultaneously with them, or was it formed after the 
germination of the normal dentition? The additional space for the accommo- 
dation of the supernumerary tooth within the normal arch alignment was uni- 
lateral. Did this additional space develop prenatally, when the anlage of the 
tooth was first formed, or did the extra space develop after the eruption of the 
deciduous dentition? 

Conclusions 

This series of cases has been presented not merely as a report of abnor- 
malities that are uncommon, but primarily because many of them involve com- 
binations of circumstance, position, and/or anatomical structure that offer 
interesting speculation as to cause. 

The questions posed regarding the possible reasons and causative factors 
that might be responsible for the anomalies described in this paper are not 
intended as mere idle speculation. They have been expressed with the hope 
that they may stimulate similar chains of thought that may eventually pro- 
vide specific clues to the reasons for, and etiological factors involved in, 
Nature’s deviations from the normal pattern that result in anomalies. 
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Case Reports 
INFLAMMATORY GINGIVAL ENLARGEMENT 


GORDON R. WINTER, D.D.S.,* PHILADELPHIA, Pa. 


O N June 8, 1929, M. W., a white girl aged 15 years came to my office be- 
cause of bleeding gums. She was the oldest of three living children, the 
other two being sisters, aged 7 and 9 years. Her sisters were apparently in 
good health, with dental caries being the only pathologic condition observed in 
their mouths. The father and mother were living and well. Both were eden- 
tulous and stated that ‘‘pyorrhea’’ was the cause of the loss of their teeth. 





History.—The patient’s gingivae had started to swell and bleed about two 
years previous to my examination. The bleeding originally occurred only 
when the teeth were brushed. As it gradually grew worse, the patient had 
frequently noticed that her gingivae bled when she bit into hard foods such as 
apples, and that there had been blood present on her pillow in the morning. 
Much tenderness was evident at the time of examination. During her last term 
of school, the quality of her work had been unsatisfactory. She had lost two 
pounds. She had avoided all hard foods of late, and had partaken of nothing 
but fluids and semisolids. Up to 5 years of age, when she had entered school, 
she had been a normal, healthy child. During her sixth year, she contracted 
measles and whooping cough, and at 8 years of age, pneumonia. Since then, 
she had had many colds and sore throats, and had been out of school frequent- 
lv. She stated that she had not been to a dentist for about two years. 


Examination.—The patient weighed one hundred one pounds and was 
five feet, two inches tall. She was a pale, listless, phlegmatic child. Her ton- 
sils were enlarged and her speech indicated a nasopharyngeal obstruction. 
The lymph nodes in her neck were distinctly palpable. Her temperature was 
98.8°, her pulse 90, and her respiration 20. Examination of her mouth re- 
vealed that the upper left second premolar and all four first molars had been 
extracted. The four second molars had migrated and tilted forward. The two 
lower third molars were congenitally missing and the two upper third molars 
were unerupted. There were four class one and two class two fillings present, 
and many carious areas were observed. There was no mottling or hypoplasia 
of the enamel, and no erosion or abrasion could be seen. The teeth were 
firm. The gingival tissues were highly edematous with a scarlet red, glazed 
appearance, bleeding readily on the slightest touch. The papillae were en- 
larged and could be lifted with a blunt probe revealing subgingival calculus. 
Her mouth was very dirty, her breath offensive, and her tongue coated. There 
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were no pulpless teeth, and the reason for the five extractions was dental caries. 
The laboratory findings were as follows: 


Report of urinalysis: 
Color, amber 

Odor, aromatic 
Reaction, acid 

Sp. gr., 1,027 

Occult blood, negative 
Indiecan, negative 
Bile, negative 

Sugar, negative 


Report of blood examination : 
Red blood eells, 4,100,000 
White blood cells, 8,200 
Hemoglobin, 72% 
Coagulation time, 3 minutes 
Lymphocytes, 29% 


Albumin, faint trace 
Mueus, present 

Amorphous phosphates, few 
Acetone, negative 

Diacetie acid, negative 
Casts, negative 

Pus, negative 


Clotting time, 4 minutes 


Polymorphonuclear leucocytes, 71% 


Fig. 1. 


Fig. 4. 





Fig. 5. Fig. 6. 


Diagnosis: Inflammatory gingival enlargement. 


Treatment.—At the first appointment, impressions were taken and 


models made (Figs. 1, 2, and 3). 


The following day, a general preliminary 














INFLAMMATORY GINGIVAL ENLARGEMENT 1133 


cleaning of the teeth was carried out with a minimum of traumatization. The 
larger subgingival deposits were removed, the resultant hemorrhage reducing 
markedly the bulk of the tissues. The patient was instructed to brush her 
teeth carefully and thoroughly five times a day using the Charter’s method 
and a soft brush. Hot physiologic saline mouthwash was prescribed every two 
hours. Her diet was corrected by advocating that she eat large amounts of 
fresh fruits and vegetables and drink one quart of milk each day. It was also 
suggested that the child get at least ten hours of sleep and spend much time 
every day in the fresh air and sunshine. 

At the third appointment, after an interval of five days, the teeth on one- 
half of the upper jaw were thoroughly curetted to remove the subgingival 
caleulus. The bleeding was much less and the hypertrophy was found to have 
decreased. The remaining segments of the mouth were treated in a similar 
manner at subsequent visits. Special pains were taken to aid the patient in 
mastering the technique of toothbrushing and gum massage. At the end of two 
months’ treatment, the hypertrophy and bleeding were sufficiently improved so 
that a stiff brush could be substituted for her soft one. All carious teeth were 
restored, and the teeth and restorations carefully polished. A thorough physi- 
eal examination, made by the family physician, revealed that the patient was 
in good health. Her tonsils and adenoids were removed at this time upon his 
recommendation. When school opened in the fall, the patient had gained seven 
pounds, was more alert, active, and keen. Periodic dental prophylactic treat- 
ments have been given regularly and there has been no recurrence of the 
original condition. Models made from impressions taken on Nov. 5, 1940, are 


shown in Figs. 4, 5, and 6. 





LIPOMA OF THE MANDIBLE 





Maurice J. OrtNGER, D.D.S., New York, N. Y. 





HE patient was a 37-year-old white woman. Her chief complaint was symp- 

toms of pressure and pain, especially on chewing, in the lower left molar 
region. 

Clinical Examination—The presence of a defective, fractured old amal- 
gam filling was revealed, restoring most of the coronal portion of the second 
molar. The first and third molars and the premolars were nonearious and ap- 
parently normal. On percussion, the second molar reacted abnormally. The 
other teeth in that area reacted normally. 

Roentgenographic Examination.— What appeared to be a large, well-defined 
area of radiolucence was disclosed. It was oval in shape, approximately 1 by 
2 em, in diameter, lying directly under and apparently involving both roots of 
the second molar tooth. 

Surgical Procedure.—The second molar was extracted under mandibular 
block anesthesia. The interseptal alveolar bone was found to be missing, appar- 
ently destroyed as far as the floor of the tooth socket. Exploratory curettage 
engaged a firm mass of resilient tissue. The mass was enucleated, 

Macroscopic Examination.—The specimen consisted of a tumor mass; oval 
in shape, approximately 1 by 1 by 2 em. in size, golden yellow in color, encap- 
sulated, glistening in appearance, slick and greasy to the touch. The mass 
looked very much like a small fish roe. 

Microscopic Examination.—Examination of frozen sections showed areolar 
connective tissue, with a great number of lipoid cells present. 

Laboratory diagnosis: Lipoma of the mandible. 

Conclusions.—Lipomas, or fatty tissue tumors, are frequently found in 
soft tissue, and have also been found in the bone marrow filling the medullary 
eavity of long bones. They are benign, and of slow growth. Thoma’ states 
that in the mouth they are formed where adipose tissue occurs. Piersol® states 
that the distribution of adipose tissue includes almost all parts of the body. 
Among the most common localities in which the accumulations of fat are con- 
spicuous are the subcutaneous areolar tissue and the marrow of bones. Cun- 
ningham,* in his classification of the bones of the body, refers to bones as being 
either compact or spongy. The long bones are compact, with the medullary 
eavity containing yellow marrow, due to the abundance of fat eells present. The 
irregular bones, such as the mandible, are spongy, and filled with red marrow 
in young individuals and fatty marrow in adults. Fat cells are therefore pres- 
ent, from which a tumor may form. Despite this possibility for the formation 
of a fatty tumor, a search of the dental] literature for previous reports of the 
presence of lipomas found in the body of the mandible has been in vain, which 
would tend to indicate that the presence of such lipomas in the body of the 
mandible is uncommon. 
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NEUROMA OF THE MANDIBLE 
Maurice J. Ortncer, D.D.S., New York, N. Y. 


HE patient was a 34-year-old white man, His chief complaint was profound 

paresthesia of the lower right lip and the lower half of the face on the right 
side. The edentulous lower right first molar area was very painful. Slight 
pressure against the edentulous area, even food coming in contact with it, pro- 
duced severe exacerbations of pain. 


Clinical Examination.—There appeared to be a slight thickening of the 
gingival mucosa in the edentulous area. Palpation of the tissue in this area 
evinced symptoms of pain so severe as to resemble a trigger zone. There ap- 
peared to be a well-defined depression in the underlying mandible. No evi- 
dence of hyperemia, surface infection, or ulceration was present, 


Case History.—The patient had had the lower right first molar extracted 
about one and one-half years previously. The tooth, which was apparently 
nonvital, had been fractured during the process of extraction. A flap had been 
made, the buceal plate of alveolar bone overlying the roots removed, and the 
fractured roots were excised in small fragments. Profound paresthesia ensued, 
and had persisted undiminished to the time of this examination. 


Roentgenographic Examination.—An area of radiolucence was revealed 
in the region of the missing first molar that appeared to extend into the man- 
dibular canal. The mandibular canal in this case traversed through almost the 
exact center of the body of the mandible, and the apices of the teeth in situ 
appeared to lie in, or directly over, the canal. 


Surgical Procedure.—A mandibular block anesthesia was employed and 
appeared to be effective. An incision was made, and a mucoperiosteal flap re- 
tracted. The tissue directly overlying the radiolucent area was tough and 
fibrous, and remained sensitive to pain, even after additional direct infiltration 
with the anesthetie solution. Upon retraction, a perforation of the body of the 
mandible was seen extending into the mandibular canal. Fibrous tissue com- 
pletely occluded this perforation into the canal, and, upon lifting it, proved to 
be slightly attached to the contents of the canal. The fibers forming this slight 
attachment were carefully severed to separate the mass from the contents of the 
eanal. The entire fibrous mass was excised. The tumor mass proved to be 
attached to the overlying gingival tissue so tenaciously that a slight portion of 
the gingival mucosa had to be resected with it, in order to free the mass. The 
margin of the perforation into the canal was freshened; the perforation was 
filled with sterile gelatin.’ It had been planned to fill the perforation with diced 
cartilage obtained from the patient’s rib, but he refused to authorize this, so 
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gelatin was substituted with apparently excellent result. The flap was restored 
to position and sutured. 


Macroscopic Examination.—The specimen consisted of an irregular mass 
of fibrous tissue, firmly attached to the gingival mucosa, with whitish fibers 
radiating through it, approximately 1.5 by 2 by 1 em. in size. 


Microscopic Examination.—The pathologist reported the presence of a 
great deal of nerve tissue and connective tissue in the several sections exam- 
ined. 


Diagnosis: Neuroma of the mandible. 


Conclusions.—I'rom the case history, the operative clinical evidence, and 
the laboratory findings, there appears to be a close resemblance between this 
tumor and one reported and classified by Thoma? as an amputation neuroma. 
This tumor apparently resulted from traumatic injury to the mandibular nerve 
following accidental perforation of the canal. Nerve fibers from the injured 
nerve emerged through the perforation and proliferated into the overlying 
mucosa and sear tissue, which had formed at the site of injury. The patient 
was last seen about six months after removal of the mass, At that time, he 
said the numbness appeared less profound than before, and that he had been 
feeling a tingling sensation in his lip for several weeks. He had been com- 
pletely free from pain in the area since the wound had healed, and could now 
eat in comparative comfort. Roentgenographie examination evidenced much 
less radiolucence than had been originally noted. Clinically, the area appeared 
normal. On palpation, the marked depression in the bone previously noted 
was no longer apparent, and the overlying mucosa felt normal. It would 
therefore appear that the injured nerve was undergoing regeneration, the 
mandibular perforation was satisfactorily filling in, and that nerve fibers did 
no longer emerge from the mandibular canal and proliferate into the overlying 


mueosa. 
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DENTIGEROUS CYSTS 
Report of Two Cases With Neurological Complication; 


MarrHew Lozirer, B.S., D.D.S., New York, N. Y. 


-,” ACCEPTED definition for a dentigerous (tooth-bearing) cyst would be 
a cavity in any part of the upper or lower jaw lined with a definite limit- 
ing membrane or capsule, which histologically consists of a membrane of fibrous 
connective tissue, lined by stratified squamous epithelium. On the radiograph 
the cavity is invariably surrounded by a highly characteristic cortical bone 
encasement and containing one or more partially or fully impacted unerupted 
or supernumerary teeth. A typical dentigerous cyst will frequently illustrate 
on the radiograph the process of the cystic development. While the eystie cap- 
sule embraces the neck of the enclosed tooth, thereby indicating that its origin 
lay in the tissue which originally surrounded the crown, the roots are ordinarily 
found to be embedded in the alveolar process, 

In contrast to cysts in the jaw originating from nondental tissues, such as 
the median incisive canal, and globulomaxillary cysts, the dentigerous cysts 
originate from odontogenic tissue. It is believed to be formed from the enamel 
organ epithelium of the tooth which is contained in the dental follicle and is 
presumably created through some mechanical difficulty encountered during 
eruption. 

The inner wall of a dentigerous eyst represents the remains of the dental 
follicle, while the eystie cavity itself usually contains in addition to tooth strue- 
ture a certain amount of serous or mucoid fluid of various density and color, 
frequently light-straw or amber. Unless infection is present either from some 
external communication or an adjacent infected structure, the fluid is not puru- 
lent. Fat is practically always present, but cholesterin is not in evidence as 
often as in the radicular-type cyst. 

Incidentally, for differentiation purposes in nomenclature, it can be stated 
that where no tooth or portion of a tooth is contained in this type of cyst, it 
may be classified as a simple follicular eyst, while, where instead of a tooth in 
the cystic cavity we find some tumoral anomaly, it may be classified as a cystic 
odontoma. 

The dentigerous cyst is found in both jaws, in all ages, and in both sexes. 
Ordinarily it grows quite slowly and is rarely symptomatic. Being intraosseous, 
it is clinically unnoticed and usually discovered only after years of existence 
either through radiographic means or when the cyst reaches extra large propor- 
tions resulting in facial deformity or/and change in the normal contour of the 
palate, alveolar process, or both. With this we may find bulging, distention, 
and attenuation of bone until crepitation and eggshell-like consistency are clearly 
in evidence. 
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Though the dentigerous-type cyst has up to the present been rarely cor- 
related directly with systemic disorders, it had best be removed as soon as dis- 
covered, in view of the extensive destruction of adjacent tissue it may some- 
times cause if allowed to remain unattended. The degree of extension of the 
involvement depends usually on the duration of the growth and the amount of 
the stimulus to it. The fact that various investigators have definitely established 
the potentiality of transition of dentigerous cysts to adamantoblastoma is another 
substantial reason for early and complete, whenever only possible, removal of 
these cysts to prevent possible degeneration and recurrence. This possibility of 
ameloblastie activity must be kept in mind and ruled out with a postoperative 
histopathologic examination of the removed cystic wall, to be followed by ade- 
quate postoperative observation. 

Whenever doubt exists as to the nature of the presented lesion, preoperative 
aspiration and examination of the cystic contents can be utilized for purposes 
of differential diagnosis. Malignant growths are ordinarily characterized by 
their considerable resistance to penetration of the aspiratory needle, as well as 
by the scant amount of frothy and colored-with-blood tissue juice found in the 
aspired fluid. 

Occasionally, mere pressure by the expanding cystic capsule upon a neigh- 
boring nerve trunk may result in severe intermittent head and face pains, as 
described in one of the reported cases, as well as persistent paresthesia, as 
deseribed in the other case. 

Case Reports 


Case 1—Mrs. E. D., a white woman in her middle thirties, was referred 
by her dentist for examination and diagnosis of the right upper maxilla. The 
patient was under the dentist’s care since childhood, and though she was 
aware of still retaining her upper right deciduous cuspid and was inquiring 
from time to time as to the whereabouts of the succedaneous tooth, nothing 
was done to determine its location. The patient, a normally developed intelli- 
gent woman, related of intermittent, vague, frequently severe pains in her 
upper right face, which she was experiencing from the early age of 12. With 
the exeeption of the regular childhood diseases she was otherwise well all her 
life and as active as her pains would permit her. She was married at 19 and 
was still childless, a fact which made her extremely unhappy. Her principal 
present concern, as she related to us, was the location of her permanent cuspid 
and the establishment of possible relation of her facial pains to the missing 
tooth. She sought this information disregarding the fact that her physician, 
who was closely related to her through marriage and under whose care she 
was for a good many years, repeatedly assured her that her pains were due 
solely to a maxillary sinusitis, for which little could be done short of a major 
operation, He also advised a change of climate. 

Our clinical examination of the right upper maxilla disclosed a well- 
formed temporary cuspid which was normal in color. This tooth and the 
adjoining premolars, which were considerably darker in shade, were found 
to be slightly mobile and elicited a decidedly dull sound to percussion; they 
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were otherwise entirely symptomless. The third molar was missing. The 
lateral incisor and both molars responded normally to vitalitesting, while the 
cuspid and premolars elicited only a slight response upon their palatal sur- 
faces. The outer alveolar plate over the lateral incisor, cuspid, and both pre- 
molars appeared slightly bulging, but without any evidence of crepitation or 
tenderness. The palate and the tone and color of the oral mucosa were en- 
tirely normal. There were no palpable lymph nodes; the upper throat, the 
tongue, and the sublingual tissues displayed no pathosis. Clinical examination 
of the nose revealed no abnormality in regard to a possible chronic maxillary 
sinusitis, while a transillumination of both maxillary and frontal sinuses dis- 
closed absolutely no opacity. The radiographic examination displayed an 
entirely normal, though a considerably smaller right maxillary sinus, when 
compared with the same sinus of the opposite side. Both of the sinuses were 
found positioned well above the root apices, but, while the outer wall of the 
right sinus extended only as far as the molar region, the corresponding wall 
of the left sinus extended up to the canine. The examination also disclosed 
an extensive, somewhat irregular, radiolucent area located well above the 
right lateral incisor, temporary cuspid, and both premolars. Considerably 
above and mesial to the mesiobuccal apex of the first molar appeared to be 
the permanent cuspid, positioned with its crown straight down and in close 
approximation with the outer boundary of the maxillary sinus. 





Fig. 1. Fig. 2. 





Fig. 3. Fig. 4. 


Further examination revealed no other remarkable findings in the jaws. 
Radiographic survey of the long bones, urinalysis, and hematologic examina- 
tion, which included a differential count and coagulation and bleeding time 
tests, were within normal bounds, but the erythrocyte sedimentation rate was 
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decidedly below normal. A diagnosis of a noninfected dentigerous cyst was 
made and sinusitis was definitely ruled out. 

After consultation with the patient’s physician and dentist and the patient 
being extremely anxious to get rid of the lesion, the eperation was decided 
upon. She was adequately premedicated, and the operation was performed 
under synergistic conductive-general anesthesia, Two angular incisions, one 
between the two central incisors and the other between the two molars, were 
joined with a horizontal incision made along the gingival curvature of the 
teeth. When the mucoperiosteal flap was reflected and the temporary cuspid 
removed, the cystic sae which was apparently firmly attached to its apex, was 
ruptured and a goodly amount of semisolid amber-colored fluid evacuated. 
The buceal plate was found to be somewhat thinned out, but otherwise quite 
intact. After the necessary amount of the plate was removed, the unerupted 
cuspid exposed and extracted, and the cystic membrane completely enucleated, 
the exposed apices of the premolars, which protruded into the cystie cavity. 
were observed to be quite badly eroded and were therefore also removed. 
The apical portion of the lateral incisor was found to be completely intact and 
the maxillary sinus unpenetrated. The pathologist’s report was odontogenic 
cyst without evidence of degeneration. The healing was entirely uneventful, 
the sedimentation rate was found to be normal a week after the operation, 
and the patient was discharged after four weeks of postoperative care. It 
will be of considerable interest to note that only two weeks after the opera- 
tion, the patient reported that she was free of all her facial pains and head- 
aches. Incidentally, it may also be of interest to report that the patient became 
a mother one and one-half years after the cystectomy. 


Case 2.—Mr. D. H., a well-developed bright young man of 15, was referred 
for diagnosis and possible treatment of persistent highly annoying paresthesia 
of the lower left lip, existing for the past three vears. Its onset was gradual, 
and the numbness, according to the patient, was apparently increasing in in- 
tensity. However, it was determined by us that most of the present discomfort 
originated from the accidental biting of the lip during meals. 

Though the family dentist was aware that the second lower left molar was 
missing and was not previously extracted, no investigation was undertaken in 
regard to the missing molar, and the existing paresthesia was in no way con- 
neeted with the missing tooth. The family physician, on the other hand, sus- 
pected possible malignancy and suggested a neurological examination. 

Our clinical examination disclosed nothing remarkable with the exception 
of the missing lower left second molar, which, to repeat, has, according to the 
patient, not been previously extracted. With the exception of the four third 
molars, in addition to the lower left second molar, the patient had a full com- 
plement of teeth. Some of the teeth were carious, but there was never any 
pulpitis. The oral hygiene was excellent and the tone and color of the oral 
mueosa were normal. While the lower right and left incisors and canines 
responded normally to vitalitesting, the lower left premolars and first molar 
responded only slightly. The occlusion was quite normal and there was no his- 
tory of accidental trauma. The patient had measles and chicken pox in child- 
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hood and appeared to be in perfect physical and mental health. He could not 
account for the existing paresthesia. 

The radiographic examination disclosed a fully formed mesioangularly 
impacted second molar, with the mesioclusal aspect of its crown resting against 
the apical portion of the distal root of the adjoining first molar. Its mesial and 
distal roots appeared to be unabsorbed and well formed, with two distinet apices 
on each. The apices appeared lying in very close proximity to the mandibular 





Fig. 6. 


‘anal, which appeared to be considerably depressed toward the lower border of 
the mandible. An extensive circumscribed radiolucent area with a distinct 
cortical bone encasement appeared surrounding the entire crown and the major 
portion of the roots of the second molar, also extending distally around the still 
unerupted and not yet fully developed third molar, Radiographic examination 
of the rest of the jaws was essentially negative. Examination showed no visible 
enlargement of the left mandible, and the facial contour was entirely sym- 
metrical. There was no bulging or crepitation of the affected area. 
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Diagnosis of an uninfected dentigerous cyst was made, and it was assumed 
that the considerable pressure by the apices of the impacted molar upon the 
structures in the mandibular canal possibly created the present paresthesia. 

An operation was advised and performed under synergistic conductive- 
general anesthesia by the vestibular approach. It consisted in the removal of 
the impacted second molar, complete enucleation of the cyst, as well as the 
extraction of the third molar, which the patient’s parents asked to have removed. 
The removal of the second molar has proved to be quite difficult because of its 
close relation to the distal root of the adjoining first molar, which we were 
anxious to leave undisturbed. Enucleation of the cystie capsule was also diffi- 
cult because of its close adherence to the surrounding bone. The cyst was found 
to contain a considerable amount of dark-brown thick fluid with a goodly pro- 
portion of cholesterin crystals. While the walls of the mandibular canal were 
found noticeably depressed, they were apparently not penetrated. The apical 
portion of the distal root of the first molar was found to be unexposed, and the 
tooth itself was undisturbed during operation. The report of the pathologic 
examination was odontogenic cyst without adamantoblastie characteristics. The 
postoperative healing was uneventful, and the cavity of considerable size grad- 
ually diminished until the defect in the mandible became entirely filled out with 
normal bone. It is interesting to state that our supposition that the patient’s 
paresthesia was due to the pressure on the mandibular nerve proved to be correct, 
since all signs of the paresthesia disappeared the third day after the enucleation. 


Conclusion 


Both of the reported cases clearly indicate the urgent need for more thor- 
ough elinical and radiographic examinations for purposes of the establishment 
without unnecessary delay of an accurate differential diagnosis and the execution 
of any essential surgical intervention, to avoid prolonged suffering and irrepar- 
able loss of teeth and their supporting structures. 
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Professional News Items 


The Ohio State University Postgraduate Courses in Dentistry 


The College of Dentistry of The Ohio State University is offering another series of 
postgraduate courses for dentists and dental hygienists for the Winter Quarter of 1949. 
Every effort will be made to give each applicant the course or courses desired, but, because 
each group is limited to ten students, this is not possible in all instances. For this reason, 
we suggest that you apply early and give an alternate choice. 

The following courses will be offered in both the Winter and Spring Quarters: 


X-ray Periodontia Oral surgery 
Anatomy Full dentures Oral pathology 
Partial dentures 


The following courses will be offered for one quarter only: 


Winter Quarter, 1949 Spring Quarter, 1949 
Dental caries control Crown and bridge 
Oral hygiene for dental hygienists Children’s dentistry 


Operative dentistry 


SCHEDULE OF COURSES FOR WINTER QUARTER, 1949 


X-ray Dr. Spangenberg January 10-14 

Oral pathology Dr. Robinson January 17-21 
Partial dentures Dr. Steffel January 24-28 
Periodontia Dr. Wilson February 14-18 

Full dentures Dr. Boucher February 21-25 

Oral surgery Dr. Snyder February 28—March 4 
Dental caries control The Staff March 7-11 

Anatomy of head and neck Dr. Edwards Mareh 21-25 


Each course is given for five consecutive days, Monday through Friday. The charge 
for each course is $50 with the exception of oral surgery, which is $100. All of these courses 
have been approved by the Veterans Administration, and veterans may have their fees paid 
under the provisions of the G. I. Bill of Rights if they present their Certificates of Eligibility 
when registering for the first time. Civilian dentists are required to send in a deposit of 
$25 with their applications. 

Further information and application may be obtained from the Post-Graduate Division 
of the College of Dentistry, Ohio State University, Columbus 10, Ohio. 

A course in oral hygiene for dental hygienists will be given from January 31 to February 
!. The fee for this course is $25. Those interested should write to the above address for 


further information and application. 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its annual midwinter meeting 
and luncheon at the Hotel Pennsylvania on Sunday, Dee. 5, 1948, at 12:30 p.m. Round- 
table discussions on dental-medical subjects will follow. All members and interested den- 


tists and physicians are invited. 


Address to: 
Dr. William M. Greenhut, National Secretary, 
124 East 84th St., 
New York 28, N. Y. 
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NEWS ITEMS 


Recent Graduates in Dentistry Who Have Been Awarded The C. V. Mosby Company 
Scholarship Subscriptions to Oral Surgery, Oral Medicine, and Oral Pathology by 
Their Respective Schools of Dentistry 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Wendell H. Davis 
James W, Decker 
John O, Whitaker 
James H. Bennett 
John Meklas 

Oliver Scow, Jr. 
Hubert V. Parker 
James V, Smedley 
Paul P. Sowa 
Herman F, Stamps, I 
Philip B. Stern 
William G. Holland 
Thomas W. Humble 
Richard 8. Edwards 
Paul W. Walsh 
William J. Holman 
Charles W. Devier 


Dr. 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Dr. 
Patrick J. Ferrillo 


Mark 8. Blumberg 
Edward A. Mahoney, Jr. 
Paul L. Sweet 

Rene C,. Gillette 

Jerome Kornheiser 

Oras Dotson 

Nicholas J. Cava 

Joseph M. Sullivan 
Lionel E, Rebhun 

Irving L. Skib 

Reginald A, Hawkins 

C. B. Bingham 

Harry H. Postle 

Arthur G. Schwartzenhauer 
James F, Smith 

Marion F. Brooks 
Donald A. Dolliver 
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Abstracts of 


Academy of 
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of amyotrophic type, 1014 
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Acrylic cranioplasty, 815 
inclusions, use of, in maxillofacial surgery, 
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of ankylosis of temporomandibu- 
lar joint, 1009 (Abst.) 
Actinomycosis, etiology and diagnosis 
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of mandible, case of, treated and cured 
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penicillin in treatment of, 679, 997 ( Abst.) 
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child, 1007 ( Abst.) 
Adamantoblastoma, contribution to _histo- 
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Ameloblastoma of mandible, unusual case of. 
Resection followed by restora- 
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American Academy of Dental Medicine, 883, 
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second annual meeting of, announce- 
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proceedings of second annual meet- 
ing, Chicago, February 8, 1948, 
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endotracheal, for operations on cleft lip 
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Anaesthesia—Cont ’d 
practical, for dental and oral surgery: 
local and general, 129 (B. rev.) 
some clinical observations on use of curare 
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use of curare in, 988 (Abst.) 
Anaesthetic accidents, 135 (Abst.) 
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Analysis of one hundred thirty recently 
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Anesthesia, 135, 409, 987 (Absts.) 
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in, 432 
failure to obtain, 760 
general, 774 
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result of anoxia during admin- 
istration of sodium pentothal, 
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Anoxemia, case report of death from, 502 
Antibiotics in surgery of trauma, 681 (Abst.) 
Antrum, diseased, oral contributions to, 706 
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lection of, 442 
to restrict or control mandibular move- 
ment, 300 
Applicator, modification of, used in dental 
anesthesia induced by local re- 
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Applied orthodontics, 130 (B. rev.) 
Arthritis, rheumatoid, gold therapy in, 678 


(Abst. ) 
traumatic, of mandibular joints, malunited 
fracture of mandible with 


malocclusion and, 94 
Ascending ramus, subacute osteomyelitis of, 
79 
Associated diseases, 147, 686 (Absts.) 
Atlas of dental and oral pathology, 670 (B. 
rev.) 
paradontal, contribution to 
phology of, 992 (Abst.) 
serious, of enamel by radiotherapy, 992 
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Bacterial endocarditis, experiences with peni- 
cillin therapy at Massachusetts 
General Hospital, 680 (Abst.) 
subacute, 1003 (Abst.) 
flora of mouth, effect of penicillin on, 986 
( Abst.) 
population, oral, effect of sustained sali- 
vary sulfathiazole levels on, 
1092 
Bacteriology, oral, 990 (Absts.) 
Benign oral tumors, 682, 1006 (Absts.) 
Biologic functions of proteins, 221, 226 
Biology and medicine, application of nuclear 
physies in, 355 
from gingiva, thrombocytopenic 
purpura associated with, 12 
Blood dyscrasias, 776 
Bone, alveolar, fibrous dysplasia 
(Absts.), 895 
growth of, and eruption of teeth, 342 
cavities, use of absorbable substances to ob- 
literate, and as_ hemostatic 
agents in operative procedures 
on bones and joints, 131 ( Abst.) 
cysts, solitary, in mandible, 415 ( Abst.) 
eosinophilic granuloma of, 256 
flap, method for fabrication 
duplicate of, 821 
graft, iliac, resection followed by restora- 
tion of continuity by, in unusual 
ease of ameloblastoma of man- 
dible, 1074 
grafts, homogenous, use of, 132 (Abst.) 
pathology as it relates to some phases of 
oral surgery, 917 
Bones, maxillary, histological study of gelatin 
sponge implants in healing of, 
984 (Abst.) 
Breast, metastasis to mandible by cancer of, 
1008 (Abst.) 
Buceal suleus of mandible, surgical extension 
of, 404 (Abst.) 
Burns, new eschar technique for local treat- 
ment of, 147 (Abst.) 
Cc 
Canals, root, reverse technique for treatment 
and filling of, 679 (Abst.) 
Cancer, advanced, of mouth, palliative pro- 
cedures in, 1008 (Abst.) 
eurability, certain factors influencing, 685 
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Cancer—Cont ’d 
delay in diagnosis of, 143 (Abst.) 
diagnosis, treatment, and prognosis, 403 


(B. rev.) 

of breast, metastasis to mandible by, 1008 
( Abst.) 

of floor of mouth, present status of, 592 
(Summary ) 

of lip, 516, 783 

of oral cavity, 614 

of skin of head and neck, 780 

of tongue, 144 (Abst.), 782 


verdict as to cause of, cannot be based on 
guess or speculation, 1016 
( Abst.) 
Carcinoma involving maxillary sinus, 716 
of lip, 582 ( Abst.) 
of lips, treatment of, 505 
of maxilla, possible sequence 
following antrum 
1008 (Abst.) 
oral epidermoid, diagnosis of, 67 
Caries, dental, fluorosis and, 678 (Abst.) 
inhibition of, by fluorine, 995 (Abst.) 
rat dental, role of oxalates in, 580 ( Abst.) 
relation of cellular elements of saliva to, 
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of obturator 
perforation, 


Carotid body, tumors of, 144 (Abst.) 
Cases, fracture, treated by means of internal 
fixation, 90 
Cavities, bone, use of absorbable substances 
to obliterate, and as hemostatic 
agents in operative procedures 
on bones and joints, 131 ( Abst.) 
resulting from excision of cysts and tumors 
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tion of, 24 


Cellular elements of saliva, relation of, to 
‘aries, 423 

Cellulitis of dental origin, 939 

Cerebral anoxaemia, case of, occurring as 


result of anoxia during admin- 
istration of sodium pentothal, 
406 (Abst.) 
Cheek, hemangioma of, with phlebolithiasis, 
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Cheeks, cancer of mucous membrane of, 625 
Cheilosis, angular, in malnourished edentulous 
patients, further studies on ef- 
feet of correction of mechanical 
factors on, 868 
Chemical carcinogen (20-methylcholanthrene), 
effect of, on oral tissues, 582 
( Abst.) 
nature of enzymes, 519 
Chemotherapy in surgery, 405 (Abst.) 
treatment of acute and subacute localized 
osteomyelitis with, 842 
Chin, retruding, method of correcting, 596 
Chronic inflammatory lesions, 1029 
osteomyelitis of mandible following acci- 
dent, 84 
ulcerative gingivitis, 675 (Abst.) 
Circumferential wiring and _ intermaxillary 
fixation, comminuted fracture 
treated with, 90 
Clamp-splint fixation of mandible, 452 
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Cleft lip and cleft palate, endotracheal ana- 
esthesia for operations on, 988 
(Abst. ) 

palate, 647, 943 (Collective rev.) 

and harelip in uniovular twins, report of, 


994 (Abst.) 
prosthesis, 1056 
annual meeting of Academy of, at 


New York University College of 

Dentistry, 587 

Clefts, double, of lip, 142 (Abst.) 

Climate, soil, and health, 199, 206 

Clinie of Dental Department of Massachusetts 
General Hospital and Depart- 
ment of Oral Surgery of Har- 
vard School of Dental Medicine. 
Introduction, 7 

of the University of Tennessee, 689-757 

Clinical and histologic study of surface char- 
acteristics of gingiva, 827 

diagnosis of neoplasms of oral cavity, 488 

pathology of osteitis fibrosa, 581 (Abst.) 

practice, streptomycin in, 672 (Abst.) 

types of cancer of lip, 521 


Coagulation, intracranial, of Gasserian gan- 
glion, treatment of trigeminal 


neuralgia by, 146 (Abst.) 
Collective review. A review of so-called mixed 
tumors of salivary glands in- 
cluding analysis of fifty addi- 
tional eases, 359 
Cleft palate. Part I, 647 
Cleft palate. art II. Treatment, 943 
Some uses of penicillin in dentistry, 116 
Comminuted fracture treated with cireum- 
ferential wiring and intermaxil- 
lary fixation, 90 
Condylar growth and mandibular deformities, 
790 
head of, fracture of mandible 
through sigmoid notch with an- 
terior dislocation of, 556 
Congenital insufficiency of palate, one-stage 
push-back operation for, 640 


Condyle, 
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Cysts—Cont ’d 
dentigerous, 1137 
in maxillary sinus, 715 
mandibular, modification of Partsch I 
method and its use in cases of, 
1006 (Abst.) 
of jaws, 415 (Absts.) 
malignant degeneration of, and of other 
benign tumors, 1006 (Abst.) 
some pathologic aspects of, 582 (Abst.), 
93 
of maxilla, developmental, epithelial tu- 
mors associated with, 584 
(Abst. -P SS7 
salivary, 17 
solitary bone, in mandible, 415 ( Abst.) 


D 
Deciduous extraction, 
philiae in, 312 
Defects, skull, repair of, 148 (Abst.) 
Deformities, mandibular, condylar 
and, 790 
of jaws, 108, 416 (Absts.) 
malformations and, 142 (Absts. ) 
Deformity of maxilla, congenital, case report 
of, 142 (Abst.) 
Dental and oral pathology, 991 (Absts.) 
atlas of, 670 (B. rev.) 
anesthesia induced by local refrigeration, 
modification of applicator used 
in, 432 
osteogenesis 
(Abst. ) 
assistant, the efficient, 671 (B. rev.) 
foci of infection, diagnosis and therapy of, 
990 (Abst. ) 
Medicine, American Academy of, 883, 942, 
1083, 1148 
second annual 
ment, 504 
Fifth Annual Seminar for the Study and 
Practice of, 646, 814, 883 
program of, 1083 


treatment of hemo- 


growth 


aspects of imperfecta, 140 


meeting, announce 


Connective tissue tumors, 1098 

Contact dermatitis, 677 (Abst.) 

Convulsions oceurring under anaesthesia, 135 
(Abst. ) 

of mechanical factors, further 
studies on effect of, on angular 
cheilosis in malnourished eden- 


Fourth Annual Seminar for the Study 
and Practice of, articles from, 
151-230; 315-358 
number, fourth annual, 151-23 
origin, cellulitis of, 939 
oral surgical problems of, relationship 
of maxillary antrum to, 859 


; 315-358 


Correction 


tulous patients, 868 | problems in ear, nose, and throat, 686 
Cranial deformity, case of pseudoanodontia | ( Abst.) 

in connection with nanosomia, | restoration, hidebound disease, relation to 

extodermal dysplasia and, 411 | oral cavity with case history 


and, 1019 
roentgenographic technique—interpretation 
relationships, 736 
School, United States Naval, postgraduate 
instruction at, 419 
significance of acute pemphigus vulgaris, 
751 
Dentigerous cysts, 1137 
Dentine, exposed, of lower incisor teeth, 992 
(Abst. ) 
Dentist in court. Malpractice: verdict as to 


(Abst. ) 
Craniomandibular fixation, external, 100 
Cranioplasty, acrylic, 815 
Curare, some clinical observations on use of, 
in anaesthesia, 409 ( Abst.) 
use of, in anaesthesia, 988 (Abst.) 
Cyst, radicular, rare localization and direction 
of growth of, 1006 (Abst.) 
sublingual, posteriorly displaced, 18 
Cystic teratoma, sacrococcygeal, with traum- 
atic hemorrhage, 308 


Cysts and tumors of jaws, gelatin sponge in | cause of cancer cannot be based 
obliteration of cavities resulting | on guess or speculation, 1016 


( Abst.) 


from excision of, 24 
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Dentistry, importance of correct application 
of immunization principles in, 
681 (Abst.) 
Ohio State University postgraduate course 
in, 1143 
recent graduates in, who have been awarded 
The C. V. Mosby Company 
scholarship subscriptions to Oral 
Surgery, Oral Medicine, and 
Oral Pathology by their respec- 
tive schools of dentistry, 1144 
of penicillin in, 116 (Collective 
rev.) 
speech with regard to, 687 (Abst.) 
sulfonamides and penicillin in, 492 
Dentition, human, anomalies of, 1119 
Dentoalveolar surgery, 679, 1003 (Absts.) 
Dermatitis, atypical lichenoid, 140 (Abst.) 
contact, 677 (Abst.) 
Dermatology, rhinology, and 
periences with 
147 (Abst.) 
Development and growth of teeth, 346 
growth and, in nutrition, 168 
Diabetes, 776 
mellitus, oral lesions seen in, 408 ( Abst.) 
surgical problems in patients with, 678 
( Abst.) 
Diagnosis, 990 (Abst.) 
clinical, of neoplasms of oral cavity, 488 
differential, in cancer of oral cavity, 618 
of acute pemphigus vulgaris, 754 
of cancer of lip, 528 
ef actinomycosis, etiology and, 850 
ef acute pemphigus vulgaris, 753 
ef cancer, delay in, 143 ( Abst.) 
of lip, 525 
ef neurological disease, 480 
of oral epidermoid carcinoma, 67 
of swellings about salivary glands, value 
of sialography in, 233 
treatment, and prognosis of cancer, 403 
(B. rev.) 
Diathesis, non-hemophilic hereditary hemor- 
rhagie, 138 (Abst.) 
Differential diagnosis of cancer of lip, 528 
Digestion of fat in sprue, impaired, mechan- 
ism of, 1110 
Disease, hidebound, relation to oral cavity, 
with case history and dental 
restoration, 1019 
neurological, diagnosis of, 480 
Paget’s, 147 ( Abst.) 
systemic, oral conditions with background 
of, 8 
viruses as agents of, 153 
Diseased antrum, oral contributions to, 706 
Diseases, associated, 147, 686 (Absts.) 
general skeletal, affecting jaws, 147, 1014 
(Absts.) 
in which penicillin has been administered, 
118 
neurological, of face, 146 (Absts.) 
of face, neurological, 1013 (Absts.) 
of mandibular joint, 1009 (Absts.) 
periodontal, treatment of, with sulfurous 
spring water, 996 ( Abst.) 


some uses 


ex- 
in, 


surgery, 
tyrothricin 
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Diseases—Cont’d 
skin, frequently affecting hands of dentists, 
417 (Abst.) 
virus, prevention of, 160 

Dislocations, fractures and, of jaws, 140, 412 
(Absts.) 

Dose, effective therapeutic, assays of various 
preparations and determination 
of, in oral administration of 
penicillin, 132 (Abst.) 

Drug reactions, 773 

Drugs, anti-infective, mechanism of action of, 
405 (Abst.) 

idiosynerasy to, 674 (Abst.) 
Dry socket, 771 
(necrotic alveolar socket), proteolytic en- 
zyme treatment for, 608 
prevention of, 137 ( Abst.) 
sockets, prevention of, in extraction of 
teeth, 601 
Dysplasia, fibrous, in alveolar bone, 895 
of mandible, 1085 
polyostotic fibrous, in one of Negro twin 
girls, 147 (Abst.) 


E 
Ear, nose, and throat, dental problems in, 
686 (Abst.) 


Edentulous patients, malnourished, further 
studies on effect of correction 
of mechanical factors on angu- 
lar cheilosis in, 868 

posterior segments, ostectomy for correction 
of mandibular prognathism in 
eases with, 535 
Embryologice considerations in production of 
cleft palate, 1056 
hypocalcification, pronounced, five 
cases of, within same family, 
411 (Abst.) 
metabolism, demonstration of, by means of 
radioactive phosphorus, 992 


Enamel 


(Abst. ) 
serious atrophy of, by radiotherapy, 992 
(Abst. ) 


Endocarditis, bacterial, experiences with pen- 
icillin therapy at Massachusetts 
General Hospital, 680 (Abst.) 
subacute bacterial, 1003 (Abst.) 
Energy requirements, man’s, 215 
Enlargement, inflammatory gingival, 1131 
Enostosis of mandible, 40 
Enzyme action, mechanism of, 319 
treatment, proteolytic, for necrotic alveolar 
socket (dry socket), 608 
Enzymic theory of local anesthesia, 327 
Eosinophilia in malignant tumors, 684 ( Abst.) 
Eosinophilic granuloma of bone, 256 
of mouth (jaws, gums, and palate), case 
report of, with simultaneous 
fistula in ano, 256 
Epidermoid carcinoma, oral, diagnosis of, 67 
Epinephrine, reactions to, 759 
Epithelial tumors associated with develop- 
mental cysts of maxilla, 887 
Epulis, pathogenesis of, recent investigations 
regarding, 561 
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Eruption of teeth, growth of alveolar bone 

and, 342 
jaws and, 334 

Erythema multiforme, vitamin B therapy in, 
485 

Eschar technique, new, for local treatment of 
burns, 147 (Abst.) 

Esophagus, transgastric removal of large | 
solid bodies impacted in lower | 
part of, 1017 (Abst.) | 

| 
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Etiology and diagnosis of actinomycosis, 850 
of acute pemphigus vulgaris, 753 
of cancer of lip, 516 
of oral cavity, 615 
of cleft palate, 659 
of sialolithiasis, 720 
Excision of cysts and tumors of jaws, gela- | 
tin sponge in obliteration of 
cavities resulting from, 24 
Exodontia, 137, 411 (Abst.) 
and oral surgery, complications in, 758 
External craniomandibular fixation, 100 
Extraction, deciduous, treatment of hemo- 
philiae in, 312 
of lower third molar, certain post-operative 
complications of, 411 (Abst.) 
of teeth, prevention of dry sockets in, 601 
prophylactic, general considerations, 1003 
(Abst. ) 
symmetrical, as prophylactic measure of 
earies in school dental treat- 
ment, 1004 (Abst.) 
tooth, and therapeutic anesthesia, neuritis 
due to, 1004 (Abst. ) 
osteomyelitis of mandible following, 82 
F | 
Face, aneurysm about, 993 (Abst.) 
neurological diseases of, 146, 1013 (Absts.) 
pain syndromes of, 542 
Facial contour, rhinoplasty and restoration 
of, 129 (B. rev.) ~ 
fractures, typical, selection of appliances 
for, 442 
Fat, impaired digestion of, in sprue, mecha- 
nism of, 1110 | 
Feet, hands and, missing and stunted pha- 
langes of, case report of partial 
anodontia connected with, 283 
Fever, eruptive, with stomatitis, 138 (Abst.) 
Fibrin foam and thrombin in oral surgery, 
131 (Abst.) 
Fibromas, 1098 
Fibromatosis gingivae, 1007 (Abst.) 
Fibrosarcoma, 1104 
of capsule of mandibular joint, 61 
Fibrous dysplasia, 925 | 
in alveolar bone, 583 (Abst.), 895 
of mandible, 1085 
polyostotic, in one of Negro twin girls, 
147 (Abst.) | 
Fifth Annual Seminar for the Study and 
Practice of Dental Medicine, 
646, 814, 883 
program of, 1083 
Fistula in ano, simultaneous, case report of 
eosinophilic granuloma of mouth 
(jaws, gums, and palate) with, 
256 


Fixation, clamp-splint, of mandible, 452 
external craniomandibular, 100 
intermaxillary, comminuted fracture treated 

with circumferential wiring and, 
90 
internal, fracture cases treated by means 
of, 90 
mandibular prognathism and open-bite 
in premolar and molar region 
treated by ostectomy and, 108 
maxillomandibular, 102 
skeletal and internal, multiple mandibular 
fractures treated with, 91 
Floor of mouth, cancer of, 62 
infections of, 594 (Summary) 
lesions of oral cavity with special empha- 
sis on, 595 (Summary) 
present status of cancer of, 592 (Sum- 
mary ) 
surgical anatomy of, 591 (Summary) 
Fluorine, inhibition of dental caries by, 995 
( Abst.) 
Fluoroseopie control of puncturing Gasserian 
ganglion, 573 

Fluorosis and dental caries, 678 (Abst.) 
and nutrition in Morocco, 1003 (Abst.) 

Food composition, climatic soil pattern and, 

199 
Forehead, rehabilitation of progressive hemi- 
atrophy of, 267 
Formation, pocket, new concept of, 1047 
Fourth Annual Dental Medicine number, 151- 
230; 315-358 
Seminar for the Study and Practice of 
Dental Medicine, articles from, 
151-230; 315-358 
Fracture cases treated by means of internal 
fixation, 90 
comminuted, treated with circumferential 
wiring and intermaxillary fixa- 
tion, 90 
malunited, of mandible with malocclusion 
and traumatic arthritis of man- 
dibular joints, 94 
mandibular, management of displaced pos- 
terior fragment in, 458 
of mandible through sigmoid notch with 
anterior dislocation of head of 
condyle, 556 
Fractures and dislocations of jaws, 140, 412 
(Absts. ) 
jaw, management of, 412 (Abst.) 
treatment of 1,000, 412 (Abst.) 
multiple mandibular, treated with skeletal 
and internal fixation, 91 * 
of jaws, 681, 1005 (Absts.) 
of mandible, 140 (Abst.) 
recently treated, analysis of one hundred 
thirty, 88 
typical facial, selection of appliances for, 
9 
untreated tooth, 464 
Fragment, displaced posterior, management 
of, in mandibular fracture, 458 

Function, maintenance, and repair in nutri- 

tion, 184 ; 
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G 
Gaffky’s tetrads, 936 
Gasserian ganglion, fluoroscopic control of 
puncturing, 573 
Gelatin sponge implants in healing of maxil- 
lary bones, histological study of, 
984 (Abst.) 
in obliteration of cavities resulting from 
excision of cysts and tumors of 
jaws, 24 
Gelfoam in oral surgery, 632 
General skeletal diseases affecting jaws, 147, 
1014 (Absts.) 
Giant-cell tumor, 1100 
central, of mandible, 44 
Gingiva and palate, growths of, 1029, 1098 
clinical and histologic study of surface 
characteristics of, 827 
malignant lymphoma of, 57 
thrombocytopenic purpura associated with 
bleeding from, 12 
Gingivae, cancer of, 627 
keratinization of, effect of massage with 
toothbrush on, 1042 
Gingival enlargement, inflammatory, 1131 
tissue, healing of, following surgical re- 
moval, 137 (Abst.) 
Gingivitis, chronic ulcerative, 675 (Abst.) 
and focal infection, 140 (Abst.) 
Gland, parotid, mixed tumor of, 878 
submaxillary, with lithiasis, 21 
Glands, discussion of, 719 
salivary, review of so-called mixed tumors 
of, including analysis of fifty 


additional cases, 359 (Collec- 
tive rev.) 
value of sialography in diagnosis of 


swellings about, 233 
Globulin, anti-hemophilic, clinical use of, 676 


( Abst.) 

Gold therapy in rheumatoid arthritis, 678 
(Abst.) 

Graft, iliac bone, resection followed by res- 
toration of continuity by, in 
unusual case of ameloblastoma 


of mandible, 1074 
onlay, method for fabrication of, 815 
Grafts, wound closure without use of, 
(Abst. ) 
Granuloma, eosinophilic, of bone, 256 
of mouth (jaws, gums, and palate), case 
report of, with simultaneous 
fistula in ano, 256 
Gravés’ disease (exophthalmic goiter), 776 
Growth and development in nutrition, 168 
and transformation of mandibular joint in 
rat, 315 
condylar, and mandibular deformities, 790 
of alveolar bone and eruption of teeth, 342 
of jaws and eruption of teeth, 334 
of mandible, antero-posterior, some aspects 
of, 991 (Abst.) 
of teeth, development and, 346 
Growths of gingiva and palate, 1029, 1098 
Gums, new ways for treatment of, 996 


685 


| 
| 


SUBJECT INDEX 


H 


Hands and feet, missing and stunted pha- 
langes of, case report of partial 
anodontia connected with, 283 
Harelip, cleft palate and, report of, in uni- 
ovular twins, 994 (Abst.) 
primary closure of, 1009 (Abst.) 
Head and neck, neoplasms of, 779 
of condyle, fracture of mandible through 
sigmoid notch with anterior dis- 
location of, 556 
Health, climate, soil, and, 199, 
managing, via soil, 206 
Heart disease, 777 
rheumatic, 775 
Hemangioma of cheek with phlebolithiasis, 
54 


206 


Hemiatrophy, progressive, of forehead, re- 
habilitation of, 267 
Hemophilia, 676 ( Abst.) 
current theories and successful medical 
management in traumatic and 
surgical crises, 995 ( Abst.) 
Hemophiliae in deciduous extraction, treat- 
ment of, 312 
Hemorrhage, 770 
traumatic, sacrococcygeal cystic teratoma 
with, 308 
Hemostasis, mechanism of, 139 (Abst.) 
Hemostatic agents in operative procedures 
on bones and joints, use of ab- 
sorbable substances to obliterate 
bone cavities and as, 131 
( Abst.) 
Herpes simplex, systemic (Kaposi’s varicelli- 
form eruption), 676 (Abst.) 
Hidebound disease, relation to oral cavity, 
with case history and dental 
restoration, 1019 
Histogenesis of adamantoblastoma, contribu- 
tion to, 993 (Abst.) 
Histologic study, clinical and, of surface 
characteristics of gingiva, 827 
Histological study of gelatin sponge implants 
in healing of maxillary bones, 
984 (Abst.) 
Histopathology of acute pemphigus vulgaris, 
751 
Homogenous bone grafts, use of, 132 ( Abst.) 
Human dentition, anomalies of, 1119 
nutrition, role of proteins in, 226 
Hyperodontia, multiple, in maxilla and mandi- 
ble, 991 (Abst. ) 
Hyperparathyroid disease, 777 
Hyperparathyroidism, 927 
tumor of maxilla associated with, 8 
Hyperplasia, unilateral, of mandibular con- 
dyle, 1009 ( Abst.) 
Hypocalcification, enamel, five cases of, 
within same family, 411 (Abst.) 
Hypodontia and retention of deciduous teeth, 


two cases of, combined with 
brachyphalangia, brachy-meta- 
carpia and nanosomia, 1015 
( Abst.) 

of several teeth in connection with 
brachyphalangia, brachymeta- 
earpia, and nanosomia, two 


eases of, 411 ( Abst.) 

















SUBJECT INDEX 


I 

Idiosynerasy to drugs, 674 (Abst.) 

Iliac bone graft, resection followed by res- 
toration of continuity by, in un- 
usual case of ameloblastoma of 
mandible, 1074 

Immobilization of mandible, new methods 
for, 98 

Immunization principles in dentistry, impor- 
tance of correct application of, 
681 (Abst.) 

Impacted mandibular third molars, new prin- 
ciple for removal of, 278 

Incidence of cleft palate, 662 

Incisions for resection of maxilla, 984 ( Abst.) 

India Dental Association, 589 

Infected wen, acute osteomyelitis of mandible 
associated with, 76 

Infection, 771 

dental foci of, diagnosis and therapy of, 

990 (Abst.) 
chronie ulcerative 

140 (Abst.) 

Infections, local, regional injection of peni- 

cillin in, 141 (Abst.) 

of floor of mouth, 594 (Summary) 

oral, research on bacterial associations of 
some of, 990 ( Abst.) 

specific, of hand in dental surgeons, notes 
on three eases of, 418 (Abst.) 

Infectious sinusitis, 710 

Inflammatory gingival enlargement, 1131 

lesions, chronic, 1029 

Inhalation anesthesia, essentials of, 249 

Injuries, nerve, 761 

Instruction, postgraduate, at United States 
Naval Dental School, 419 

Intermaxillary fixation, comminuted  frac- 
ture treated with circumferen- 
tial wiring and, 90 

Internal fixation, fracture cases treated by 
means of, 90 

mandibular prognathism and open-bite in 
premolar and molar region 
treated by ostectomy and, 108 
skeletal and, multiple mandibular frac- 
tures treated with, 91 
maxillomandibular fixation, 102 
Intra-oral drip, penicillin by, 673 (Abst.) 
Irradiation necrosis, 773 
of maxilla, 86 


focal, gingivitis and, 


J 
Jaw fractures, management of, 412 (Abst.) 
treatment of 1,000, 412 ( Abst.) 
osteomyelitis of, 142 (Abst.) 
Jaws, contribution to oncology of, 40 
cysts and tumors of, gelatin sponge in 
obliteration of cavities result- 
ing from excision of, 24 
of, 415, 1006 ( Abst.) 
of, some pathologie aspects of, 934 
deformities of, 416, (Abst.), 108 
fractures and dislocations of, 140, 412 


(Absts. ) 
of, 681, 1605 (Absts.) 
general skeletal diseases affecting, 147, 
1014 (Absts.) 
growth of, and eruption of teeth, 334 
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Jaws—Cont’d 
malformations and deformities of, 142 
( Absts. ) 
osteomyelitis and necrosis of, 414 (Absts.) 
of, 141 (Absts.), 76 
some pathologic aspects of cysts of, 582 
(Abst. ) 
Joint complications, temporomandibular, 768 
left temporomandibular, osteotomy for 
ankylosis of, 811 
mandibular, fibrosarcoma of capsule of, 61 
growth and transformation of, in rat, 
315 
malunited fracture of mandible with mal- 
ocelusion and traumatic arthri- 
tis of, 94 
Journées Dentaires de Paris, 590 


K 
varicelliform eruption (systemic 
herpes simplex), 676 (Abst.) 
Keratinization of gingivae, effect of massage 
with toothbrush on, 1042 


Kostecka’s operation, treatment of severe 
prognathism by, 416 (Abst.) 


Kaposi’s 


L 


Lesions, chronic inflammatory, 1029 
of oral cavity with special emphasis on 
floor of mouth, 595 (Summary ) 
oral, seen in diabetes mellitus, 408 (Abst. ) 
precancerous, 616 
of lip, 519 
on lips, treatment of, 507 
Leucemia, 231 
Leukemia, monocytic, cutaneous manifesta 
tions of, 139 (Abst.) 
Leukemias, lymphomas and, 675 (Abst.) 
Levels, sustained salivary sulfathiazole, ef- 
fect of, on oral bacterial popu- 
lation, 1092 
Lichenoid dermatitis, atypical, 140 
Lip, cancer of, 516, 783 
earcinoma of, 582 (Abst.) 
double clefts of, 142 (Abst.) 
lower, anesthesia and paresthesia of, fol- 
lowing oral surgical procedures, 
1013 (Abst.) 
Lipoma of mandible, 1134 
of tongue, 1006 (Abst.) 
Lipomas, 1106 
Lips, treatment of carcinoma of, 505 
of precancerous lesions on, 507 
Lithiasis, submaxillary gland with, 21 
Liver disease, 777 
Local anesthesia, enzymic theory of, 327 
anesthetic agents, toxie effects following 
use of, 730 
penicillin, 134 (Abst.) 
“London correspondent, 404 (Abst.) 
Ludwig’s angina, 474 
Lupus erythematosus, 
(Abst. ) 
Lymph node metastasis, 785 
nodes, cervical, treatment of, 513 
Lymphoma, malignant, 416, 682 (Abst.) 
of gingiva, 57 
Lymphomas and leukemias, 675 ( Abst.) 


( Abst.) 


disseminated, 1,000 








1156 





M 


Macroglossia, 547 
Maintenance, function, and repair in nutri- 
tion, 184 
Malformations and deformities of jaws, 142 
(Absts. ) 
Malignant lesions of mouth, other, 786 
lymphoma, 416, 682 (Abst.) 
of gingiva, 57 
oral tumors, 143, 682, 1007 (Absts.) 
tumors, 416 (Absts.) 
eosinophilia in, 684 (Abst.) 
Malnourished edentulous patients, further 
studies on effect of correction 
of mechanical factors on angu- 
lar cheilosis in, 868 
Malocclusion and traumatic arthritis of man- 
dibular joints, malunited frac- 
ture of mandible with, 94 
Mandible, acute osteomyelitis of, associated 
with infected wen, 76 
case of actinomycosis of, treated and cured 
with penicillin, 999 (Abst.) 
central giant-cell tumor of, 44 
chronic osteomyelitis of, following accident, 
84 
clamp-splint fixation of, 452 
enostosis of, 40 
fibrous dysplasia of, 1085 
fracture of, through sigmoid notch, with 
anterior dislocation of head of 
condyle, 556 
with oedema of neck and tongue, 1005 
(Abst. ) 
fractured, 768 
fractures of, 140 (Abst.) 
lipoma of, 1134 
malunited fracture of, with malocclusion 
and traumatic arthritis of man- 
dibular joints, 94 
melanotic adamantinoma of, in child, 1007 
(Absts. ) 
multiple hyperodontia in maxilla and, 991 
( Abst.) 
neuroma of, 1135 
new methods for immobilization of, 98 
osteomyelitis of, following tooth extraction, 
82 
recurrent adamantoblastoma of, 47 
resection of, use of vitallium plates to 
maintain function following, 
685 ( Abst.) 
solitary bone cysts in, 415 (Abst.) 
some aspects of antero-posterior growth of, 
991 (Abst.) 
surgieal extension of buccal sulcus of, 404 
( Abst.) 


unusual case of ameloblastoma of. Resec- 


tion followed by restoration of 
continuity by iliac bone graft, 
1074 

use of vitallium plates to maintain fune- 
tion following resection of, 985 
( Abst.) 


SUBJECT INDEX 


Mandibular condyle, unilateral hyperplasia 
of, 1009 (Abst.) 
deformities, condylar growth and, 790 
fracture, management of displaced poste- 
rior fragment in, 458 
fractures, multiple, treated with skeletal 
and internal fixation, 91 
fragments, control of, by external fixation, 
414 (Abst.) 
joint, diseases of, 1009 (Absts.) 
fibrosarcoma of capsule of, 61 
in rat, growth and transformation of, 
315 
joints, malunited fracture of mandible with 
malocclusion and traumatic ar- 
thritis of, 94 
prognathism and open-bite in premolar and 
molar region treated by ostec- 
tomy and internal fixation, 108 
ostectomy for correction of, in cases with 
edentulous posterior segments, 
535 
third molars, impacted, new principle for 
removal of, 278 
Man’s energy requirements, 215 
Massachusetts General Hospital number, 7- 
115 
Massage with toothbrush, effect of, on kera- 
tinization of gingivae, 1042 
Maxilla and mandible, multiple hyperodontia 
in, 991 (Abst.) 
carcinoma of, possible sequence of obtura- 
tor following antrum perfora- 
tion, 1008 ( Abst.) 
congenital deformity of, case report of, 
142 (Abst.) 
developmental cysts of, epithelial tumors 
associated with, 584 (Abst.), 
887 
incisions for resection of, 984 (Abst.) 
irradiation necrosis of, 86 
left, reconstruction of, 686 (Abst.) 
osteoma of, 1007 ( Abst.) 
tumor of, associated with hyperparathy- 
roidism, 8 
Maxillary antrum, relationship of, to oral 
surgical problems of dental ori- 
gin, 859 
bones, histological study of gelatin sponge 
implants in healing of, 984 
(Abst. ) 
molars, fundamentals in removal of, 551 
sinus, carcinoma involving, 716 
cysts in, 715 
tumor of retinal anlage, 568 
Maxillofacial surgery, tracheotomy in, 132 
(Abst. ) 
use of acrylic inclusions in, especially in 
surgical treatment of ankylosis 
of temporomandibular joint, 
1009 (Abst.) 
Maxillomandibular fixation, internal, 102 
Mechanical factors, further studies on effect 
of correction of, on angular 
cheilosis in malnourished eden- 
tulous patients, 868 
Mechanism of enzyme action, 319 














SUBJECT INDEX 


Medicine, application of nuclear physics in 
biology and, 355 
Melanoma, 1106 
Meningitis due to candida (monilia) albicans 
with recovery, 999 (Abst.) 
enamel, demonstration of, by 
means of radioactive phospho- 
rus, 992 (Abst.) 
Metastasis, lymph node, 785 
Method of correcting retruding chin, 596 
Methods, new, for immobilization of mandi- 
ble, 98 

of administration of penicillin, 133 (Abst.) 
Mixed tumor of parotid gland, 878 

tumors of salivary glands, so-called, review 
of, including analysis of fifty 
additional cases, 359 (Collective 
rev.) 
third, certain post-operative com- 
plications of extraction of, 411 


Metabolism, 


Molar, lower 


( Abst. ) 
region, premolar and, mandibular prog- 
nathism and _ open-bite in, 


treated by ostectomy and in- 
ternal fixation, 108 
Molars, impacted mandibular third, new prin- 
ciple for removal of, 278 
maxillary, fundamentals in removal of, 551 
Monocytic leukemia, cutaneous manifestations 
of, 139 (Abst.) 

Morphology of parodontal atrophy, contribu- 
tion to, 992 (Abst.) 
floor of, infections of, 594 

mary) 
present status of cancer of, 592 (Sum- 
mary ) 
surgical anatomy of, 591 (Summary) 
(jaws, gums, and palate), case report of 
eosinophilic granuloma of, with 
simultaneous fistula in ano, 256 
other malignant lesions of, 786 
palliative procedures in advanced cancer of, 
1008 (Abst.) 
tumors of, 146 (Abst.) 


Mouth, (Sum- 


Mucous membrane, surface anesthesia of, 
406 (Abst.) 

Muscle, masseter, myositis ossificans of, 674 
( Abst.) 


Myoma, myoblastic, 581 (Abst.) 

Myositis ossificans of masseter muscle, 674 
( Abst.) 

Myxomas, 1106 

Myxomatous tumor of alveolar process, atyp- 
ical evolution of, with good 
prognosis, 682 (Abst.) 


N 
Nanosomia, case of pseudoanodontia in con- 
nection with cranial deformity, 
extodermal dysplasia and, 411 
( Abst.) 
Neck, neoplasms of head and, 779 
Necrosis, irradiation, 773 
of maxilla, 86 
of jaws, osteomyelitis and, 414 (Absts.) 
radiation, symposium, 414 ( Abst.) 
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Necrotic alveolar socket (dry socket), pro- 
teolytic enzyme treatment for, 
608 
Neoplasms of head and neck, 779 
of oral cavity, clinical diagnosis of, 488 
Nerve injuries, 761 
Nerves, severed, spontaneous regeneration of, 
1014 (Abst.) 
Neuralgia, trifacial: treatments, history, and 
observations, 689 
trigeminal, 1013 (Abst.) 
treatment of, by intracranial coagulation 
of Gasserian ganglion, 146 
( Abst.) 
Neuritis due to tooth extraction and thera- 
peutic anesthesia, 1004 (Abst.) 
complications, report of two 
cases of dentigerous cysts with, 
1137 
disease, diagnosis of, 480 
diseases of face, 146, 1013 (Absts.) 
Neuroma of mandible, 1135 
New England Society of Oral Surgeons, an- 
nual meeting of, 591 
Nitrous oxide-oxygen practice, successful, cor- 
relation of technique and pa- 
tient evaluation in, 271 
Noma and oral gangrene, tissue loss caused 
by, and its plastic repair, 1012 
( Abst.) 
treatment of, with penicillin, 138 (Abst.) 
Nose, throat, and ear, dental problems in, 
686 (Abst.) 
Nuclear physics, application of, in biology 
and medicine, 355 
Nutrition, 168, 184 
fluorosis and, in Morocco, 1003 ( Abst.) 
human, role of proteins in, 226 


Neurological 


O 


Obituary, Leo Winter, 885 

Obturator, construction of, in cleft palate, 
1066 

Obturators, 297 

Odontogenie abscesses, 141, 1005 (Absts.) 

Ohio State University postgraduate course in 
dentistry, 1143 

courses, 814 

Oncology of jaws, contribution to, 40 

Open-bite in premolar and molar region, 
mandibular prognathism and, 
treated by ostectomy and in- 
ternal fixation, 108 

marked prognathism and, treated by ostec- 

tomy and transosseous wiring on 
one side, 112 

Operation, one-stage push-back, for congeni- 
tal insufficiency of palate, 640 

Ophthalmia (Stevens-Johnson), eruptive fever 
with stomatitis and, 1001 
( Abst.) 

Oral bacterial population, effect of sustained 
salivary sulfathiazole levels on, 
1092 

bacteriology, 990 (Absts.) 
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Oral—Cont ‘d 
cavity, cancer of, 614 
clinical diagnosis of neoplasms of, 488 
hidebound disease, relation to, with case 
history and dental restoration, 
1019 
lesions of, with special emphasis on floor 
of mouth, 595 (Summary) 
with background of systemic 
disease, 8 
contributions to diseased antrum, 706 
epidermoid carcinoma, diagnosis of, 67 
gangrene, tissue loss caused by noma and, 
and its plastic repair, 1012 
( Abst.) 
hygiene and sodium salt, 996 (Abst.) 
manifestations, renal osteodystrophy with, 
575 , 
medicine, 138, 408, 675, 995 (Absts.) 
pathology, 408, 674 (Absts.) 
American Academy of, proceedings of 
second annual meeting of, Chi- 
cago, February 8, 1948, 578 
atlas of dental and, 670 (B. rev.) 
dental and, 991 (Absts.) 
scholarship in, 588 
penicillin, 672 (Abst.) 
indications and limitations, 410 (Abst.) 
photography, 427 
Surgeons, annual meeting of New England 
Society of, 591 
surgery, 981 (B. rev.) 
along frontiers of, 502 
applied pathology in, 584 (Abst.), 807 
bone pathology as it relates to some 
phases of, 917 
complications in exodontia and, 758 
Gelfoam in, 632 
surgical problems of dental origin, relation- 
ship of maxillary antrum to, 859 
symptoms of acute pemphigus vulgaris, 
751 
tissues, effect of chemical carcinogen (20- 
methyleholanthrene) on, 582 
(Abst. ) 
tumors, benign, 682, 1006 (Absts.) 
malignant, 143, 682, 1007 (Absts.) 
Organism, living, functions of proteins in, 
99 


conditions 


Orthodontics, applied, 130 (B. rev.) 
Ostectomy and internal fixation, mandibular 
prognathism and open-bite in 
premolar and molar 
treated by, 108 
and transosseous wiring on one side, marked 
prognathism and open-bite 
treated by, 112 
for correction of mandibular prognathism 
in cases with edentulous pos- 
terior segments, 535 
Osteitis deformans affecting upper jaw and 
osteoporosis circumscripta of 


skull, 1015 ( Abst.) 
fibrosa, 921 
clinical pathology of, 581 (Abst.) 
Osteodystrophy, renal, with oral manifesta- 
tions, 575 
Osteogenesis imperfecta, dental aspects of, 
140 (Abst.) 


region | 


SUBJECT INDEX 


Osteoma of maxilla, 1007 ( Abst.) 
Osteomalacia, 917 
Osteomyelitis, acute and subacute localized, 
treatment of, with chemother- 
apy, 842 
of mandible associated 
wen, 76 
and necrosis of jaws, 414 (Absts.) 
of jaw, 142, 415 (Abst.) 
of jaws, 76, 141 (Absts.) 
of mandible, chronic, following accident, 
84 
following tooth extraction, 82 
penicillin in, 141 (Abst.) 
subacute, of ascending ramus, 79 
Osteoporosis, 917 
cireumscripta of skull, osteitis deformans 
affecting upper jaw and, 1015 
for ankylosis of left temporo- 
mandibular joint, 811 
Oxalates, role of, in rat dental caries, 580 
(Abst. ) 
Oxide, nitrous, -oxygen practice, successful, 
correlation of technique and pa- 
tient evaluation in, 271 


with infected 


Osteotomy 


P 
Paget’s disease, 147 (Abst.), 922 
Pain, postextraction and postoperative, prob- 
lem of, 1004 (Abst.) 
syndromes of face, 542 
Palate, cleft, 647, 943 (Collective rev.) 
prosthesis, 1056 
gingiva and, growths of, 1098 
growths of gingiva and, 1029 
hard and soft, cancer of, 630 
one-stage push-back operation for congeni- 
tal insufficiency of, 640 
unusual tumor of, 1007 ( Abst.) 
Palatopharyngeal sphincter, 1061 
Paresthesia, anesthesia and, of lower lip fol- 
lowing oral surgical procedures, 
1013 (Abst.) 
Parodontosis, effect of vitamin E on, 997 
( Abst.) 
Parotid gland, mixed tumor of, 878 
Parotitis, acute epidemic, blood 
studies in, 1003 (Abst.) 
Pathogenesis of epulis, recent investigations 
regarding, 561 
Pathologic aspects, some, of cysts of jaws, 
934 
applied, in oral 
(Abst.), 807 
bone, as it relates to some phases of oral 
surgery, 917 
clinical, of osteitis fibrosa, 581 (Abst.) 
dental and oral, 991 (Absts.) 
oral, 408, 674 (Absts.) 
atlas of dental and, 670 (B. rev.) 
scholarship in, 588 
role of, in sialolithiasis, 722 
Patient evaluation, correlation of technique 
and, in successful nitrous oxide- 
oxygen practice, 271 ’ 
Pemphigus vulgaris, acute: dental signifi- 
eance, 751 


diastase 


Pathology, surgery, 584 














SUBJECT INDEX 


Penicillin and sulfonamides, present status 
of, in infections of throat, 986 
( Abst.) 
by intra-oral drip, 673 (Abst.) 
ease of actinomycosis of mandible treated 
and cured with, 999 (Abst.) 
delayed serum type of reaction to, 138 
( Abst.) 
effect of, on bacterial flora of mouth, 986 
( Abst. ) 
given by mouth, absorption of, 1003 ( Abst.) 
in dentistry, some uses of, 116 (Collective 
rev. ) 
in osteomyelitis, 141 (Abst.) 
in treatment of actinomycosis, 679, 997 
( Abst.) 
local, 134 (Abst.) 
management of 
( Abst.) 
massive dosage of, administered by con- 
tinuous intramuscular infusion, 
985 (Abst.) 
methods of administration of, 133 ( Abst.) 
oral, 672 ( Abst.) 
indications and limitations, 410 (Abst.) 
prolonging action of, 985 (Abst.) 
reactions to, 125 
regional injection of, in local infections, 
141 (Abst.) 
studies in oral administration of 
(Abst. ) 
sulfonamides and, in dentistry, 492 
therapy, experiences with, at Massachusetts 
General Hospital, 680 (Abst.) 
treatment of noma with, 138 (Abst.) 
troches, stomatitis following use of, 265 
Phalanges of hands and feet, missing and 
stunted, case report of partial 
anodontia connected with, 283 
Phlebolithiasis, hemangioma of cheek with, 
54 
Photography, oral, 427 
Physics, nuclear, application of, in biology 
and medicine, 355 


urticaria due to, 149 


132 


’ 


Physiologic considerations in cleft palate, 
1059 

Physiology and cleft palate, 655 

Plastic procedures, 685, 1009 (Absts.) 

Pocket formation, new concept of, 582 


(Abst.), 1047 

Postsurgical prosthesis, 291 

Practical anaesthesia for dental and oral 
surgery: local and general, 129 


(B. rev.) 
full denture prosthesis, 129 (B. rev.) 
Practice, successful nitrous oxide-oxygen, 


correlation of technique and pa- 
tient evaluation in, 271 

Premolar and molar region, open-bite in, 
mandibular prognathism and, 
treated by ostectomy and in- 
ternal fixation, 108 

Prevention of dry sockets in extraction of 
teeth, 601 

Procaine, reactions to, 759 

Proceedings of second annual meeting of 
American Academy of Oral 
pathology, Chicago, February 
8, 1948, 578 
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Professional news items, 587, 646, 814, 883, 
942, 1083, 1143 
Prognathism, mandibular, and open-bite in 
premolar and molar region 
treated by ostectomy and in- 
ternal fixation, 108 
ostectomy for correction of, in cases with 
edentulous posterior segments, 
535 
marked, and open-bite treated by ostectomy 
and transosseous wiring on one 
side, 112 
severe, treatment of, by Kostecka’s opera- 
tion, 416 (Abst.) 
Prognosis, diagnosis, treatment, and, of can- 
cer, 403 (B. rev.) 
Prosthesis, cleft palate, 1056 
annual meeting of Academy of, at 
New York University College of 
Dentistry, 587 
cranial, 301 
facial, 294 
postsurgical, 291 
practical full denture, 129 (B. rev.) 
Proteins, biologic functions of, 221, 226 
functions of, in living organism, 221 
role of, in human nutrition, 226 
Proteolytic enzyme treatment for necrotic 


alveolar socket (dry socket), 
608 

Pseudoanodontia, case of, in connection with 
cranial deformity, nanosomia, 
and extodermal dysplasia, 411 
(Abst. ) 


total, case of, combined with cranial de- 
formity and ectodermal dys- 
plasia, 1015 (Abst.) 
Purpura, thrombocytopenic, associated with 
bleeding from gingiva, 12 
Push-back operation, one-stage, for congenital 
insufficiency of palate, 640 


Q 


Quarterly review of the literature, 116, 359, 
647, 943 


R 


Radiation necrosis, symposium, 414 (Abst.) 

Radioactive phosphorus, demonstration of 
enamel metabolism by means of, 
992 (Abst.) 

Radiodontic technique, simple, 407 (Abst.) 

Radiotherapy, serious atrophy of enamel by, 
992 (Abst.) 

Ramus, ascending, subacute osteomyelitis of, 
79 


Ranula, 408 (Abst.), 17 

Rat dental caries, role of oxalates in, 580 
(Abst.) 

growth and transformation of mandibular 

joint in, 315 

Reaction to penicillin, delayed serum type 
of, 138 (Abst.) 

Reactions to penicillin, 125 

Reconstruction of left maxilla, 686. (Abst.) 

Recurrent adamantoblastoma of mandible, 47 

Relation of cellular elements of saliva to 
earies, 423 
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Relationship of maxillary antrum to oral sur- 
gical problems of dental origin, 
859 
Removal of impacted mandibular third molars, 
new principle for, 278 
of maxillary molars, fundamentals in, 551 
transgastric, of large solid bodies im- 
pacted in lower part of esoph- 
agus, 1017 (Abst.) 
Renal osteodystrophy with oral manifesta- 
tions, 575 
maintenance, function, and, 
trition, 184 
Requirements, energy, man’s, 215 
Research on bacterial associations of some 
of oral infections, 990 (Abst.) 
Resection followed by restoration of conti- 
nuity by iliac bone graft in un- 


Repair, in nu- 


usual case of ameloblastoma of | 


mandible, 1074 

of mandible, use of Vitallium plates to 
maintain function following, 
685, 985 (Abst.) 

Retention of several teeth in connection with 
brachyphalangia, 
carpia, and nanosomia, two cases 
of hypodontia and, 411 (Abst.) 

Retinal anlage, maxillary tumor of, 568 

Retruding chin, method of correcting, 596 

Reviews of new books, 129, 403, 670, 981 

Rheumatoid arthritis, gold therapy in, 678 
(Abst.) 

Rhinology, surgery, and dermatology, expe- 
riences with tyrothricin in, 147 
(Abst. ) 

Rhinoplasty and restoration of facial con- 
tour, 129 (B. rev.) 
Roentgenographic technique, dental—interpre- 

tation relationships, 736 

Roentgenology, 407 (Absts.) 


brachymeta- | 





Root canal filling in radical operation of 


chronic periodontitis, funda- 
mental questions regarding prob- 
lem of, 1005 (Abst.) 
canals, reverse technique for treatment and 
filling of, 679 (Abst.) 
Roots, broken, 764 


8 


Sacroeoecygeal cystic teratoma with trau- | 


matic hemorrhage, 308 
relation of cellular elements of, 
caries, 423 
Salivary autovaccine, 409 (Abst.) 
eysts, 17 
glands, review of so-called mixed tumors 
of, including analysis of fifty 
additional cases, 359 (Collective 


Saliva, 


rev.) 

value of sialography in diagnosis of 
swellings about, 233 

sulfathiazole levels, sustained, effect of, on 
oral bacterial population, 1092 
Scleroderma, generalized (hidebound disease, 
relation to oral cavity, with case 
history and dental restoration), 

1019 


to | 





SUBJECT INDEX 


amyotrophic lateral, acromegaly 
associated with, and acromegaly 
of amyotrophic type, 1014 
(Abst. ) 
Seminar for the Study and Practice of Dental 
Medicine, Fifth Annual, 646, 
814, 883, 1083 
Fourth Annual, articles from, 151- 
230; 315-358 
Shields, protective, 304 
Sialography: its value in diagnosis of awe 
ings about salivary glands, 233 
Sialolithiasis, 719 
Sigmoid notch, fracture of mandible through, 
with anterior dislocation of head 
of condyle, 556° 
Sinus, cavernous, thrombosis of, contribution 
to chemotherapy of, 141 (Abst.) 
maxillary, carcinoma involving, 716 
cysts in, 715 
Sinusitis, infectious, 710 
Skeletal and internal fixation, multiple man- 
dibular fractures treated with, 
91 
diseases, general, affecting jaws, 147, 1014 
(Absts.) 
Skin diseases frequently affecting hands of 
dentists, 417 (Abst.) 
of head and neck, cancer of, 780 
Skull defects, repair of, 148 (Abst.) 
Sodium pentothal, case of cerebral anoxaemia 
occurring as result of anoxia 
during administration of, 406 
(Abst. ) 
experiences with, 135 (Abst.) 
salt, oral hygiene and, 996 ( Abst.) 
Soil, climate, and health, 199, 206 
managing health via, 206 
pattern, climatic, and food composition, 199 
Speech, cleft palate, 1061 
with regard to dentistry, 687 (Abst.) 
Splints, 291 
Sponge, gelatin, in obliteration of cavities 
resulting from excision of cysts 
and tumors of jaws, 24 
Sprue, newer advances in, 1109 
Stents, 294 
Stomatitis and ophthalmia (Stevens-Johnson), 
eruptive fever with, 1001 
( Abst.) 
eruptive fever with, 138 (Abst.) 
following use of penicillin troches, 265 
gangraenosa, 409 ( Abst.) 
Stomatology, textbook of, 982 (B. rev.) 
Streptomycin, 987 (Abst.) 
in clinical practice, 672 (Abst.) 
Subacute osteomyelitis of ascending ramus, 
79 
Sublingual cyst posteriorly displaced, 18 
Sub-masseterie space, 1005 (Abst.) 
Submaxillary gland with lithiasis, 21 
Sulfathiazole levels, sustained salivary, effect 
of, on oral bacterial population, 
1092 
Sulfonamides and penicillin in dentistry, 492 
present status of penicillin and, in infec- 
tions of throat, 986 (Abst.) 
topical use of, disapproved, 688 (Abst.) 


Sclerosis, 
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Supportive treatment, 132, 404, 672, 9895 
( Absts. ) 
Surgeons, dental, notes on three cases of 
specific infections of hand in, 
418 (Abst.) 
Surgery, chemotherapy in, 405 (Abst.) 
dental, anesthetic-penicillin solutions for 


local anesthesia in, 410 (Abst.) 
dentoalveolar, 679, 1003 (Absts.) 
maxillo-facial, some observations on trismus 
in relation to, 415 (Abst.) 
of trauma, antibiotics in, 681 ( Abst.) 
oral, 981 (B. rev.) 
along frontiers of, 502 
applied pathology in, 807 


bone pathology as it relates to some 
phases of, 917 
complications in exodontia and, 758 


Gelfoam in, 632 
rhinology, and dermatology, experiences 


with tyrothricin in, 147 ( Abst.) 


Surgical anatomy of floor of mouth, 591 
(Summary ) 
extension of buecal suleus of mandible, 


404 (Abst.) 
problems in patients with diabetes mellitus, 
673 (Abst.) 
removal, healing of gingival tissue follow- 
ing, 137 ( Abst.) 
technique, 131, 404, 984 (Absts.) 
treatment of cleft palate, 954 
of traumatic defects of lower lip and 
chin, 1011 (Abst.) 
Swellings about salivary glands, sialography: 
its value in diagnosis of, 233 
Symptoms, constitutional, of acute pemphigus 
vulgaris, 753 
cutaneous, of acute pemphigus vulgaris, 752 
oral, of acute pemphigus vulgaris, 751 
Syncope, 760 
Systemic disease, oral conditions with back- 
ground of, 8 
, 
Technique, correlation of, and patient evalua- 
tion in successful nitrous oxide- 
oxygen practice, 271 
Teeth and supporting structures, effect on, in 
thyroid extract feeding of 
guinea pigs, 581 ( Abst.) 
deciduous, retention of, two cases of hypo- 
dontia and, combined with 
brachyphalangia, brachy-meta- 
ecarpia and nanosomia, 1015 
( Abst.) 
development and growth of, 346 
eruption of, growth of alveolar bone and, 


"249 
ote 


of jaws and, 33 
extraction of, prevention of dry sockets in, 
601 
loosening of, 770 
lower incisor, exposed 
( Abst.) 
Temporomandibular joint, left, osteotomy for 
ankylosis of, 811 
Tennessee, Clinic of the University of, 


fot 


dentine of, 992 


689- 
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Teratoma, sacrococcygeal cystic, with trau- 
matic hemorrhage, 308 

Tetrads, Gaffky’s, 936 

Theory, enzymic, of local anesthesia, 327 

Therapy, vitamin B, in erythema multiforme, 
485 

Throat, ear, nose, and dental problems in, 
686 (Abst.) 

Thrombin, fibrin foam and, in oral surgery, 
131 (Abst.) 
Thrombocytopenic purpura associated 

bleeding from gingiva, 12 
Thrombosis of cavernous sinus, contribution 
to chemotherapy of, 141 (Abst.) 
extract feeding of guinea pigs, 
effect on teeth and supporting 
structures in, 581 (Abst.) 
Thyroidectomy at birth, effects of, on growth 
and transformation of man- 
dibular joint in rat, 315 
Tissue loss caused by noma and oral gangrene, 
and its plastic repair, 1012 
( Abst. ) 
Tongue, cancer of, 144 (Abst.), 619, 782 
lipoma of, 1006 ( Abst.) 
Tonsils and adenoids, question of removal of, 
in cleft palate, 953 
Tooth extraction, osteomyelitis of mandible 
following, 82 
fractures, untreated, 464 
transplantation, contribution 
( Abst.) 
Toothbrush, effect of massage with, on kera- 
tinization of gingivae, 1042 
Toxie effects following use of local anesthetic 


with 


Thyroid 


to, 1005 


agents, 730 

Tracheotomy in maxillofacial surgery, 132 
( Abst.) 

Transformation, growth and, of mandibular 
joint in rat, 315 


Transosseous wiring on one side, osteotomy 
and, marked prognathism and 
open-bite treated by, 112 


Trauma, antibiotics in surgery of, 681 
( Abst.) 

Traumatic defects of lower lip and chin, 
surgical treatment of, 1011 
( Abst.) 


hemorrhage, sacrococeygeal cystic teratoma 
with, 308 
Treatment, diagnosis, and prognosis of can- 
cer, 403 (B. rev.) 
of acute and subacute localized osteomye- 
litis with chemotherapy, 842 
pemphigus vulgaris, 754 
of cancer of lip, 529 
of carcinoma of lips, 505 
of cervical lymph nodes, 513 
of cleft palate, 943 (Collective rev.), 1062 
of hemophiliac in deciduous extraction, 312 
of pain syndromes of face, 545 
of precancerous lesions on lips, 507 
of sialolithiasis, 725 . 
proteolytic enzyme, for necrotic alveolar 
socket (dry socket), 608 
Trifacial neuralgia: treatments, history, and 
observations, 689 
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Trigeminal neuralgia, 1013 (Abst.) 
treatment of, by intracranial coagula 
tion of Gasserian ganglion, 146 
(Abst. ) 
Trismus, some observations on, in relation to 


maxillo-facial surgery, 15 
(Abst. ) 
Troches, penicillin, stomatitis following use 


of, 265 
Tumor, central giant-cell, of 
giant-cell, 1100 
maxillary, of retinal anlage, 568 
mixed, of parotid gland, 878 
myxomatous, of alveolar process, atypical 


mandible, 44 


evolution of, with good prog 
nosis, 682 (Abst. ) 
of maxilla associated with hyperpara 


thyroidism, 8 
of palate, unusual, 1007 (Abst.) 
Tumors, benign oral, 682, 1006 (Absts.) 
connective tissue, 1098S 
epithelial, associated with 
cysts of maxilla, 584 
887 
malignant, 416 (Absts.) 
degeneration of cysts of jaws and of 
other benign, 1006 ( Abst.) 
eosinophilia in, 684 (Abst.) 
oral, 143, 682, 1007 ( Absts. ) 
mixed, of salivary glands, so-called, review 
of, including analysis of fifty 
additional 359 (Collec 
tive rev.) 
of carotid body, 144 ( Abst.) 
of jaws, gelatin sponge in obliteration of 


developmental 
(Abst.), 


cases, 


2 
cavities resulting from excision 
of cysts and, 24 

of mouth, 146 (Abst.) 

Twins, uniovular, report of cleft palate and 
harelip in, 994 (Abst.) 

fyrothricin, experiences with, in rhinology, 

P surgery, and dermatology, 147 
(Abst. ) 


r 
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U 
United States Naval Dental School number, 
419-504 
postgraduate instruction at, 419 
Urticaria, management of, due to penicillin, 
149 (Abst.) 
Vv 
Vincent ’s infection, 409 (Abst.), 118 
Virus diseases, classification of, 156 
prevention of, 160 
Viruses as agents of disease, 153 
Vitallium plates, use of, to maintain function 
following resection of mandible, 
685, 985 (Abst.) 
therapy in erythema multiforme, 
485 


Vitamin B 


W 


Wen, infected, acute osteomyelitis of mandi 
ble associated with, 76 
Winter, Leo, obituary, 885 
Wiring, circumferential, and 
fixation, comminuted 
treated with, 90 
transosseous, on one side, ostectomy and, 
marked prognathism and open- 
bite treated by, 112 
closure without use of 
Abst.) 


intermaxillary 
fracture 


Wound grafts, 685 


X 


Xylocain, a new anesthetic, 989 ( Abst.) 


Editorials 


Dental Medicine, 151 

Introducing the Staff of Oral Surgery, Oral 
Medicine, and Oral Pathology, 1 

Accumulation and Dissemination of 


Knowledge, 3 


The 




















